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A NEW BENEFIT-COST REPORT 

This report, "Analysis of Costs and Benefits in 
Rehabilitation," was prepared for the Office of Program, Budget 
and Evaluation of the U.S. Department of Education. Our task was 
to suggest alternatives to the present methods of calculating 
benefits and costs of the joint federal-state program. 

The report is in four parts. The first examines the 
tradition cf cost-benefit analysis in this program and the basic 
foundations of the method in welfare economics. it then reviews 
pertinent cost-benefit models and develops a new model. 

Part II looks at the R-300 data, the basic data source for 
the program. We sample +*e data, run simple and more complex 
benefit-cost analyses utilizing various econometric and "cook 
book" methods. while we do not claim we have done everything 
with the data that could possibly be done, we conclude that we 
have retched an effective end of the road and we are not 
satisfied with the results. 

There are more data available than are reported on the R-300 
forms and, in part III, we report on what states are collecting 
and how they are using these data. The chapters in part IV use 
an augmented state data base and show how better measures of 
services and of disability status are possible. Most exciting is 



9 

ERJC 



3 



our report on the first results of linking the R-300 records in 
one state with earnings data from the state employment service. 

In the concluding chapter we set forth our alternatives. 
Our preference is for an experimental design utilizing vouchers 
so that no applicant need be denied services. We present other 
posibilities including the data link at the national level. 

We apologize for the length of this report but believe that 
we have cleared away a lot of the underbrush surrounding 
discussion of this issue. The report begins with a summary and a 
guide to reading the report which is designed to make the task of 
the reader a bit easier. 

Although we are unable to list individual names, we 
acknowledge our debt to each of the persons who worked on this 
and the other studies, as well as to countless persons in the 
state and federal agencies who nave so kindly supplied us with 
data, information and insights. Our familiarity with the 
dedication of workers in the field strengthens our confidence in 
the vocational rehabilitation program. The development of sound, 
objective measures of costs and benefits should help confirm that 
confidence. 



New Brunswick, N.J. 
December 15 , 1985 
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SUMMARY AND A GUIDE TO READING THIS REPORT 
Monroe Berkowitz* 
THE PROBLEM 

The question can be asked in a thousand ways. Does 
rehabilitation do any good? Do people benefit from 
rehabilitation? if people do receive benefits from participating 
in a vocational rehabilitation program, are these benefits 
greater than the costs? What are the net effects of this program 
which is currently funded by the federal government to the tune 
of $1.1 billion? 

It is slightly amazing that we cannot find unambiguous 
answers to these questions about this joint federal state 
program. The claims made in countless speeches and pronouncements 
that the program returns ten or twelve dollars to the taxpayer 
for each dollar expended cannot hold up under analytical 
scrutiny. 

The purpose of this report to the Department of Education 
is to suggest feasible alternatives for the evaluation of the 
benefits and costs of the program. 

♦Professor of Economics, Rutgers University and Project Director 
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Part I 

BACKGROUND, THEORY AND MODELS 



The Cost Benefit Tradition in Vocational Rehabilitation 

We begin our report with an examination of the cost benefit 
tradition in vocational rehabilitation. Over the years, those 
concerned with the program have unabashedly proclaimed its 
economic virtues in specific benefit cost terms. Vocational 
rehabilitation was one of the first of the public programs to 
collect and publish data on the results of its endeavors. The 
language of benefit cost analysis was used in testimony before 
Congress and in the publications of RSA and it was used 
effectively. As the program expanded, the rhetoric changed in 
accordance with the demands of the times, but the methodology 
failed to keep pace. 

Before and After Comparisons Are Misleading 

It now seems clear that the benefit cost ratios were based 
on fairly naive assumptions. The ratios were calculated by taking 
the difference between the earnings clients reported at 
acceptance and their earnings at closure, since so many persons 
cwi to the program with Z ero earnings, it was not difficult to 
report impressive cost benefit ratios. Also, to make matters 
worse, or better from the point of view of the programs' 
partisans, it was simply assumed that whatever earnings were 
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reported at closure would continue, when other manpower and 
similar programs turned to more sophisticated methods of 
analysis, the vocational rehabilitation program clung to its 
before and after comparisons which proved so effective in 
garnering support for the program. Chapter 1 of this report 
traces the uses of benefit cost analysis in vocational 
rehabilitation over the years. 

The Demand for Better Methods 

Times have changed and with the changing times have corns new 
methods of assessing program outcomes. Evaluation has developed 
almost into a separate discipline. Budgetary authorities at the 
state and federal levels are demanding evaluations based on 
control group comparisons, or, at least, the use of statistical 
methodologies which control for the endowments and human capital 
that clients bring to the program. 

Benefit Cost Analysis— the Basic Economic Theory 

Chapter 2 moves off into the basic theory underlying all 
benefit cost measures. We go, as it were, from mundane aspects 
of the administrators' uses of benefit cost data to the arcane 
reaches of economic theory where we explore the rather shaky 
foundations of benefit cost analysis in welfare economics. When 
we cite a single benefit cost ratio for the entire vocational 
rehabilitation program, we are adding up the benefits for more 
than 300,000 persons. There are theoretical difficulties in such 
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an aggregation. There are even problems in measuring benefits 
accruing to an individual. Several ways to handle the 
difficulties are explored. Alternative conceptions of benefits, 
such as "willingness to pay" are of special interest in 
vocational rehabilitation where a market for private services is 
developing. 

Th*re are several reasons to discuss the theoretical 
foundations of benefit cost analysis. Critics of benefit cost 
analysis deprecate this method claiming that benefit cost 
analysis is more of an art than a science. They criticize the 
imprecision of the benefits measure and, perhaps, note the 
arbitrariness of some of the parameters, such as the rate of 
discount chosen. These may all be valid criticisms, but, in a 
sense, these are trivial criticisms. The basic problems lie in 
the precarious theoretical foundations, our purpose in including 
this discussion is not to dwell on the shortcomings nor to 
advocate that we stop using this measure of public programs. Our 
belief is that this measurement tool will become more valuable 
once the basic assumptions on which it rests are made explicit. 

Benefit cost Models and the Data Link 

Chapter 3 examines various models of benefit cost analysis 
beginning with the implicit models used in the traditional 
analysis, through Ronald Conley's pioneering work and the 
variants that have been published since. This chapter serves as 
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a type of literature review but it is a great deal more than 
that. As is pointed out in t" &t chapter, program evaluators have 
never had the luxury of a randomly assigned treatment and control 
group. Instead, they have had to resort to nonexperimental 
designs to fashion comparison groups. The several models of this 
type used in vocational rehabilitation and other programs to 
estimate the treatment effect are reviewed as are the Social 
Security Administration-Rehabilitation services Administration 
data link studies. The data link would have enabled estimation of 
the fixed effects model were the data tapes still available. A 
new data link would fill this void and might be useful even given 
the confidentiality requirements. The uses of new data link 
information and the limitations on its uses are explored. 

A good deal could be done if the data link information were 
available in a machine readable form at the level of individual 
records, with such data, using modern econometric techniques, we 
could provide more accurate estimates of wage gains attributable 
to the program. This would be a major step forward in evaluating 
the rehabilitation program. (In Chapter 14, we present some 
results using information from what we might call a mini-data 
link since it relates one state's VR records with the wage 
information obtainable from the state's employment service 
records) . 

why do Clients Use Rehabiliation Services? 
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Chapter. 4 builds upon a model currently being used in the 
analysis of the VR programs in three states. (This wort is being 
supported under NIHR grant no. 133AH30005). The model is based 
upon the eoonomio theory explored in chapter 2. It suggests 
fashioning a control group of individuals accepted into the 
program who did not receive any services as would be consistent 
with some of the requirements set forth in Chapter 3. It is 
recognized that this is not an ideal control group, but it is the 
best of several alternatives. 

In this model of individual behavior, the participants in 
the rehabilitation process are expected to maximize their 
individual utility functions. A client's utility function is 
based, not only on expected earnings, but also on possible 
improvements in his functloning and adaptabiuty . clients 
volunterily choose to enter the program when the expected utility 
cf pertioipation is greeter then the client's status-quo 
position. The client's decision essentially is to determine how 
long to stay in the program. The counselor's decision is 
concerned with the mix of services to be offered and the 
determination of when the client should leavo the progrem. The 
interaction of these decisions determine the clients to be served 
and the types of services to be given. These rather complex 
theoretical relationships ere worked out in this chapter. 

Our development of this model based on individual behavior 
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is complementary rather than competitive with our approach to the 
estimation of program or treatment effects. The more we explore 
the micro effects, the more we will be able to explain individual 
behavior in a manner consistent with economic theory and it? 
assumptions about human behavior. A model bar.sd on individual 
utility maximization should allow better measurement of program 
impacts on various clients. 

(Refinements of the basic benefit cost model are presented 
in chapters 10 through 14 where real data are used to measure 
such things as effectiveness of services and che clients' 
functioning or what might loosely be called, health status. These 
are our first empirical attempts to estimate aspects of this 
model) . 

Part II 

BENEFIT COST ANALYSIS USING R-3 00 DATA 

The R-3 00 Data Set 

As pointed out above, the rehabilitation program has 
pioneered in the production of real, useful information about 
what has been going on in the program and wh«t results have been 
achieved. The program his suffered s bit from being the first on 
the block, as it were, but useful data are published about the 
program each year. The question before us is whether these data 
are sufficient for benefit cost analysis. 
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We will-call the data set, the R-300 data, although it has 
undergone several name changes in recent years as it has become 
involved in controversies about what should be collected and 
transmitted by the states to the federal government. Each year, a 
report is made on all cases closed in each of the state agencies, 
whether the case is closed out successfully, i.e. "rehabilitated" 
or in one of the several nonsuccessful closure statuses. For each 
case, information is presented on such items as demographic 
characteristics, services received, wages at opening and wages at 
time of closure. Euch of the variables is discussed in chapter 5. 

A Simple Benefit Cost Ratio 

We have already observed that a benefit cost ratio based on 
a simple comparison of wages at acceptance and wages at closure 
does not make much sense. Nonetheless, this is the method that 
has tradtionally been used and we begin our explorations by 
replicating this method in Chapter 6. We compute the ratio using 
the simplest of methods for both the universe and a 1% sample. 

We can summarize the salient aspects of this method: 

1. Wages at referral are used as reported. (No adjustments 
are made for persons reporting zero wages.) 

2. The average wage at referral are subtracted from the 
average wage at closing and the difference is attributed to 
the program. 
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3. That wage difference is assumed to continue into the 
future for 30 years. No adjustments are made for 
productivity or inflation. The present value of these 
benefits are calculated using a 12% rate of discount. 

4. Costs are estimated using reported case service costs and 
adjusting these to take into account administrative and 
other fixed costs. 

We know this is a crude method. Our work reported in Part II 
is dedicated to discovering whether applying other statistical or 
econometric methods can help improve this basic method. 

Stratification by Cohorts 

One method of attack is to stratify clients by cohorts 
according to age, sex, race, education and disabling condition. 
Such a method helps answer some of the questions often asked 
about the program. How does the program do in rehabilitating 
persons with mental impairments -s opposed to those with physical 
ailments? since it is obvious that education and age also effect 
outcomes, in chapter 7, we use multivariate regression techniques 
to standardize for t/.e effects of these other variables. 

In effect, we compute separate benefit cost ratios for each 
cohort taking into effect the probability of successful closure. 
In these calculations, we still use the difference between 
earnings at referral and earnings at closure as our measure of 
benefits, but use different methods of compounding estimated 
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earnings gain over the lifetimes of the individuals and different 
methods of assigning wages to those who report zero wages at 
referral. Using benefit cost analysis in this fashion obviously 
has potential for management information purposes, it also blurs 
the distinction sometimes made between benefit cost analysis and 
cost effectiveness analysis. Each is these is a measure of 
efficiency useful for both evaluation and mangement purposes. 

Econometric Corrections for Zero Wages at Referral 

There has been a good deal of work done by James Heckman at 
Chicago and others on this general problem, simply to assume that 
the wage reported by workers can be used to estimate the 
potential wages of nonworkers leads to some bias because of the 
difference between these two groups. m Chapter 8 we apply 
Heckman- s correction to the R-3 00 data. We know that simply 
using the reported zero wages is not appropriate but whether the 
corrections are the solution is not obvious. For one thing, they 
lead to much higher estimates of wages for those who report zero 
wages than for those persons who report positive wages, we may be 
seeing the disincentive effects experienced by those persons who 
are out of the labor market and who require a wage higher than 
the level of their transfers to induce them to work. 

Imputing Wages to Person Closed Nonrehabilitated 

Somewhat the same techniques used to impute wages to 
nonworkers can be used to estimate the probable wage of those 

10 



16 



who were cleeed out unsuccessfully. We know that some persons 
leave the program because they move to another state, others drop 
out and the counselor has no idea what happened to them. Yet 
some of these persons who are classified as failures receive a 
substantial amount of services and have demographic 
characteristics similar to the persons who were rehabilitated. 
The results, presented in Chapter 9, appear reasonable. Earnings 
estimated for the unsuccessful closure are somewhat lower than 
for the successful closure but they add significantly to any 
measure of the program's effectiveness. 

Can Anything More be Done with the R-300? 

It would be foolish for us to conclude that we have rung all 
of the changes possible using the national data, but we suspect 
that we have come to the effective end of zhe road. Our task vas 
to take the national data and see what could be done with it. We 
began with the crudest method utilizing the average wage at 
referral and the average wage at ensure. We experimented with 
compounding these earning gains in various ways. We then broke 
the data down into cohorts and calculated benefits and costs 
separately for each cohort in various ways including the 
calculations of age-earnings profiles for the several cohorts. 
All of this was done using reported wages (including zero wages) 
at referral and wages reported at closure for the successful 
rehabilitants. 

11 
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As is apparent from an examination of the tables in these 
chapters, the results are quite sensitive to the assumptions made 
as to unemployment, rates of inflation, rates of discount, etc. 
Critics of the method who point this out are quite correct, but 
most of these problems would be minimal if we had a genuine 
control group or better longitudinal data. The basic problems 
relating to the foundations of the analysis would persist 
regardless of the information base. 

Our next set of corrections involved correcting for those 
who reported zero wages at referral, and, at the other end, 
those for whom no wages were reported at closure. We certainly 
have not exhausted all of the combinations and permutations, but, 
we suspect that we have done enough. All of the econometric 
corrections, and all of the manipulations of the existing data 
still fall short of our goal. None of these corrections we have 
done, nor any we can think of, result in a benefit cost ratio in 
which we can have confidence. We would be delighted if someone 
would come along and apply some different method to these data 
and prove us wrong. 
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Part III 



ACTIVITY AT THE STATE LEVEL 

Benefit Cost Activity at the State Level 

States have been quite active in conducting benefit cost 
analyses at the state level although interest and ferment in this 
area seems to have quieted in the last several years, in Chapter 
10, some of the results of this activity are reviewed. For thp 
most part, the states use one variant or another of the basic 
model developed by Berkeley Planning Associates. Essentially, it 
recognizes all of the problems detailed in Part II. It attempts 
to solve them by applying information derived from separate 
studieis to correct for everything from zero earnings at referral 
to permanence of reported earnings at closure. 

Apparently, there has not been a great deal of activity on 
the benefit cost front in the last several years. The newest 
models are derivatives of the older models with variations based 
upon some newer corrections. Some of this inactivity is traced to 
changes in evaluation emphasis at the federal level. 

More Data at the state Level 

The states have resisted collecting more data to transmit 
to the federal government. Yet, for their own management 
information purposes, state agencies do collect a good deal more 
information than they transmit to the federal government on the 
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R-300 form. „ In Chapter 11, we examine the results of a survey 
designed to show what kinds of data are routinely and normally 
collected at the state level. 

We reach one conclusion. While it may not be possible to 
compile an augmented data base at the national level, it should 
be possible to use data now being collected at the state level 
for benefit cost purposes. As shown in this chapter, some (much) 
of these data are not now being used for this p^-pose, and what 
may be worse, some of it is not being collected in an easy 
retrievable form so that it can be used for this purpose in the 
future, strong leadership at the national level, suggesting but 
not compelling, collection of these data and demonstration of 
their uses might accomplish a great deal. 

PART IV 

USING AUGMENTED STATE DATA BASES 
Using Better Measures of Services 

Chapter 12 is an example of what we think can be done using 
existing state data. Surely, it is not enough to think about the 
benefits of "rehabilitation" as if it were some uniform process, 
the same for each person who comes to the program. The glory and 
the genius of the vocational rehabilitation program has been its 
ability to bring to bear a wide variety of services from 
physical restoration to retraining to solve an individual's 

14 
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problems. As-ve stated in our basic model of the program (Chapter 
4) it is possible to think about the duration, intensity and 
type of services offered in the program. 

Each state program has to devise some method of paying for 
services it purchases, and many states have computerized their 
payment methods, in this chapter, we have relied, not on 
counselor records from the R-300, but on payment vouchers, to 
measure the services provided to a client. We also present some 
preliminary information as to the costs of counselor time and the 
cost of similar benefits provided outside the VR program. We have 
a long way to go but are confident that we are on the right 
track. States have some of this information in their possession. 
It is data they collect for fiscal and management purposes and 
that very same data can be used to help us understand and 
evaluate the functioning of the program. 

Using Better Measures of Disability status 

All of the micro analysis of state program data depends 
crucially on some measure of disability status. Condition 
classification codes are too general and fail to take severity 
into account. In Chapter 13, we present some results using the 
Functional Assessment Inventory (FAI) measures. The FAI may not 
be the measure that we eventually will use, but the analytical 
methods should serve for a variety of measures. We would like to 
use the FAI, not only as an independent standardizing variable, 
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but as a dependent or outcome variable, although we are aware of 
the difficulties noted above (Chapter 4) of trying to aggregate 
health statuses across individuals. 

Establishing a Mini-Data Link 

Linking RSA and Social Security earnings data is an 
obvious way to compile earnings information for rehabilitation 
clients and we explore its possibilities in our conclusions. In 
the course of doing this report, we found that it was possible to 
establish mini-data links at the state level using the state 
vocational rehabilitation program data and earnings information 
available from the state employment insurance offices, in Chapter 
14, we present the first results of linking an augmented R-300 
data bases for one year in one state with these earnings records. 
We are encouraged by the results and look forward to trying to 
forge links between reported earnings at referral and these 
actual records. 

Having these earnings records available allows us to 
estimate the models described in chapters 3 and 4. Given the 
actual data, the corrections for zero earnings discussed in 
Chapter 8 and the corrections for earnings of those closed 
nonrehabilitated (Chapter 9) can be applied more realistically. 
No data link will ever match all records, but the number of 
missing observations shoud be relatively few and more amenable to 
econometric correction. 
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In general, we leave our examination of activity at the 
state level with a great deal more optimism and hope than we did 
when we looked at what was be'ng collected at the national level. 
States are collecting, for their own purposes, a lot of useful 
data, albeit not in the form or for the purposes we have in mind. 
We have shown that a good deal can be done with better 
information on services and measures of disability status. We are 
left with the impression that a lot of energy and work could be 
brought to bear on this problem if appropriate signals were given 
at the federal level. 

CONCLUSIONS 

What we have learned is summarized in Chapter 15. one of the 
lessons we failed to learn was how to write a short report. We 
apologize for its length, but we have explored many alternative 
methods of benefit cost analysis in vocational rehabilitation. 
We have tried to present our results in sufficient depth and with 
sufficient explanation so that this same work need not be done 
again in the near future, one of our recurrent nightmares is that 
even as we finish this report someone, somewhere, is answering an 
RFP which calls for a review of the literature, or an 
investigation of the theory which lies behind benefit cost 
analysis of the vocational rehabilitation program. 

We believe we have carried the analysis of the R-3 00 data 
for benefit cost purposes about as far as it can go. And we 
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conclude that oven going that distance is not enough. Where 
should we go from here? 

There are exciting possibilities at the state level using 
mini-data links and we suggest possible models and ways and means 
of devising control groups. The federal role might be to 
encourage demonstrations along these lines. The demonstrations 
would serve, not only for benefit cost purposes, but to aid 
administrators in management and counselors in individual case 
handling. 

Our preferred alternative is for a genuine control group 
experiment at the federal level. We believe that the ethical 
issues involved can be resolved with the use of vouchers. No 
applicant need be denied services, but alternative methods of 
delivery of these services would provide the basis for the 
evaluation. We suggest use of the models and methods for 
accounting for services, standardizing for health status, 
etc. which we have explored in this report. 

Our second best axternative involves the forging of the SSA- 
RSA data link and using individual data so that some multivariate 
analysis could be done at the individual level. The matter of a 
comparison group would present some problems but these might be 
solved, either along the lines of one of the models suggested in 
Chapter 3, or by using some other comparison group. 

Spending countless months with the data from the vocational 
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rehabilitation program leaves one with a rich appreciation of the 
work being done. No other program has its mission of returning 
hundreds of thousands of impaired persons to a productive work 
life. It was the first program to demonstrate its effectiveness. 
Having lagged in recent years as other programs moved forward in 
this area, perhaps, the time has come, once again, for it to 
demonstrate its leadership role. 
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Chapter 1 

THE COST-BENEFIT TRADITION IN VOCATIONAL REHABILITATION 

Edward Berkowitz* 



Senator Chavez: what happens to rehabilitated personnel once 
you get them rehabilitated and, for instance, you place them 
in industry? 

Miss Switzer: We put them to work. 
Senator Chavez: Do they stay? 

Miss Switzer: They stay at work. We have some pretty good 

S!^ la J ° n that ' They not not onl y sta V at work, but they 
get good wages, and they pay good income taxes. 

^n at ^o a y eZ :u If y ° U hdVe Some "gures on that which you 
van know 2 ^record it would be a good idea, because, 
you know, a lot of people do not understand just exactly 
what you are trying to do. (1) y 

On January 12, 1.66, the Secretary of Health, Education, and 
Welfare announced the establishment of the office of the 
Assistant Secretary for Program Coordination. This new office 
sought to examine the many programs administered by the largest 
federal department concerned with domestic affairs. Among other 
tasks, it hoped to institute a Planning-Programming-Budgeting 
System. A product of the McNamara era, ppbs was intended to help 
the various programs match their objectives with their 
expenditures. At the same time as the new office initiated PPBS, 
it also launched cost -benefit studies of the programs, to 
determine which programs produced the most return for each dollar 
expended on them. 

*Edward Berkowitz is Associate Professor of History & Director 
Program in History & Public Policy, George Washington University) 
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in response to the Secretary's memo, statisticians in HEW 
set out to do a cost -benefit study of the vocational 
rehabilitation program. Unlike the other programs, vocational 
rehabilitation already had a long tradition of this sort of 
analysis, one that had helped to sustain it from its origins in 
the 192,s to the 19 60s. m the past cost-benefit analysis had 
demonstrated the worth of the program; now, cost-benefit analysis 
would serve a new purpose, that of comparing the program to other 
programs. HEW was confident that the program would meet the new 
test. They expected their study to "dramatically reveal the 
impressive gains to be derived from this program." 2 

The statisticians Knew of the pitfalls involved in cost- 
benefi, analysis, m an ideal sense, the analysis should compare 
all costs to all benefits of the program, but some of these costs 
and benefits eluded the analyst. Either they could not be 
properly quantified or they could not even be properly 
identified. In particular, the HEW statisticians, who arrived at 
a lusty benefit-to-cost ratio of thirty-five to one, lamented the 
lack of data on what happens to rehabilitated people after their 
rehabilitation. How many of them died, retired, or experienced 
new impairments? The program recces maintained a relative 
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silence on these questions. 

This siience was understandable. The program did not exist 
for the convenience of the policy analyst. In fact, cost-benefit 
analysis had always been used as a simple demonstration that the 
program represented a net benefit to society. This demonstration 
helped to distinguish the program from other social welfare 
programs that simply transferred money from taxpayers to the 
poor. The demonstration h?id never been intended to serve as an 
explicit tool of policy analysis that would govern the total 
level of program expenditures and set priorities within the 
program. Those uses of cost-benefit analysis came much later, 
arriving only in the middle sixties. 

The program itself functioned in a way not likely to 
generate useful data for cost-benefit analysis, a handicapped 
person went to a succession of interviews with a counselor. 
Together they worked out a course of action to overcome the 
person's disability. The process resembled any training exercise: 
it was relatively short and had a definite beginning and end. 
After the program was completed, a rehabilitated person had no 
more reason to remain in touch with his counselor than a high 
school graduate did with his teacher. True, many rehabiiitants 
stayed in touch, just as the high school endeavored to keep in 
touch with its alumni, particularly those alumni who had achieved 
success. Many rehabiiitants, however, simply dropped out of 
sight, their new lives totally separate from their earlier 
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existence. As a conseguence, it became difficult to follow the 
course of their careers, difficult to perform cost-benefit 
analysis. 

Program officials worked with what what they had available. 
Since it was impossible to specify and measure all of the 
program's benefits and costs at any given moment, program 
officials emphasized the most obvious and important of those 
benefits and costs. 

A study of cost-benefit analysis in the vocational 
rehabilitation program over time, therefore, reveals contemporary 
perceptions of the program's purpose and methods, it also shows 
how various customs in data gathering and analysis became 
established. As the program entered the modern era, these customs 
played a large role in determining the sort of cost-benefit 
analysis that modern statisticians could perform. They also 
tended to set the standards by which modern analysis would be 
judged, if the old customs generated impressive results, then 
modern methods tended to be accepted only to the extent that they 
produced similarly favorable results. m the program's 
traditions, therefore, lies the core of support and opposition to 
modern cost-benefit analysis. 

Arrival of Cost-Benefit Analysis in the Twenties 

Unlike other social welfare programs, vocational 
rehabilitation began as an economic proposition. During the late 
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progressive era and early twenties, nearly all new social welfare 

programs— from widows' pensions for mothers with dependent 

children, to retirement programs for the elderly, to infant and 

maternal health programs— received support on the basis of their 

value to society. Most of these programs, however, primarily 

involved the maintenance of people who had come to depend on the 

government's support. The proponents of vocational 

rehabilitation, by way of contrast, saw their program more as a 

cure for disability than as a means of supporting it. Instead of 

increasing government expenditures, therefore, vocational 

rehabilitation promised to reduce them. "Curing the disability is 

far and away the more economic procedure," said the federal 

agency in charge of the new program, "and in this case sound 

4 

economics is clearly sound public policy." 

Vocational rehabilitation, as an outgrowth of workers' 
compensation, benefited from the era's interest in the concept of 
efficiency. Workers' compensation became the most ubiquitous 
social insurance program during the progressive era in part 
because it could be defended as a sound business investment. By 
forcing an employer to pay the costs of the disability he 
created, workers' compensation helped to reduce industrial 
accidents and, in this manner, promoted the goal of efficiency. 
Once an accident occurred, however, workers' compensation could 
do little beyond maintaining the injured workman. Vocational 
rehabilitation carried the efficient approach to industrial 
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disability one step further by restoring the injured workman to a 

5 

condition of productivity. 

Whatever the reasons, p ogram officials attached the rhetoric 
of efficiency to the program almost from its very beginnings. As 
early as 1922, program officials could describe vocational 
rehabilitation as part of the societal effort to "attain the 
highest possible degree of national and personal efficiency." m 
fact, vocational rehabilitation formed the human counterpart of 
the national drive to conserve national resources. After all, 

proclaimed the program officials, "our only real wealth... is 
o 

human effort." 

One benefit of efficiency was that it could be described in 

numerical terms. "Efficiency," said the federal officials, "is 

the fullest possible utilization with the least expenditure of 

time, resources and powers to effect a desired result." Such 

rhetoric suggested that vocational rehabilitation would pay 

dividends, although program officials adopted an initially 

cautious approach. They said that vocational rehabilitation, like 

education, would "pay well" but warned that the "profit can not 

7 

in either case be accurately delivered in dollars." 

By 1926 all reticence had been dropped. It was only natural, 
according to program officials, "to raise the question whether 
the investment of federal and state funds in the civilian 
vocational rehabilitation program brings adequate return." Having 
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raised the question, program officials proceeded to answer it. 
Their answer marked a very casual form of cost-benefit analysis. 

The terms of this analysis remained with the program for 
decades. It began with the observation that the average weekly 
wages for all persons rehabilitated in the United States during 
1924 was $26.07. These people would, on the average, enjoy a life 
expectancy of at least twenty years. It followed that they would 
earn an impressive $147,004,000 during those years, an 
extraordinary number when compared to the slightly more than one 
million dollars that it took to rehabilitate them. 9 

Such findings encouraged program officials to probe further 
into cost-benefit analysis. The limitations of the earliest work 
were obvious even to contemporary observers. Instead of following 
the rehabilitants through their working lives, the analysis 
simply assumed that they would remain employed at their present 
jobs until de-th or retirement. Moreover, the analysis failed to 
look into the earnings of the rehabilitants before they entered 
the program. Although limited by the program's short life, 
program officials made an attempt to correct these deficiencies 
with a major study of people rehabilitated between 1920 and 1924 
who were followed up in the year 192 7. Tracy Copp, one of the 
ablest federal workers employed by the program, conducted the 
study and wrote the final report. Even as the study was being 
conducted, program officials, such as John Kratz who supervised 
the federal office, felt confident that "this study will 
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ultimately demonstrate scientifically and beyond question that 

the vocational rehabilitation in the States is permanently 

i 10 
economically sound and socially worthwhile." 

The hopes of the federal officials also revealed their 
anxieties. Cost-benefit analysis offered the means of solving two 
of the program's problem. As an experimental program, vocational 
rehabilitation faced the constant threat of extinction, in the 
twenties, unlike later eras, federal social welfare programs 
sometimes went out of existence; Congress simply refused to 
reappropriate funds. Throughout the twenties, the program's very 
existence was precarious, with Congress often delaying the 
appropriation of funds. Not until the passage of the Social 
Security Act in 1935 would the program become permanent, cost- 
benefit analysis, therefore, provided advocates with ammunition 
to use to sell the program to Congress. * 

Not only did the analysis strengthen the program's case with 
Congress, but it also solidified the role of the federal 
employees who supervised the program. These federal officials, 
after all, did no casework; they were not involved in 
rehabilitating the handicapped. The role of the federal office in 
a program that operated on the principle of grants-in-aid to the 
states was just being invented. By undertaking cost-benefit 
analysis, federal officials were doing work that helped to boost 
the program, work that could not be done as effectively by the 
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states themselves. 

These facts helped override any lingering doubts about the 
propriety of applying economic analysis to a social endeavor, in 
the 1927 annual report, the program officials included a long 
discussion of this matter. They distinguished between people who 
viewed the program as an operation in "social salvage" and those 
who saw it as engaged in "economic salvage." The former group 
believed the benefits of the program lay in the way in the way it 
relieved the handicapped of their anxieties and their natural 
feelings of inferiority. The latter group thought that the 
program's strength centered on the way it restored the 
handicapped to "self-supporting ability." The federal officials 
entertained no doubts on this matter. They identified with the 
economic point of view because it enabled them to apply the 
concept of efficiency to the program. "During the last year," 
wrote the program officials, "there has been a very marked 
increase ... in the acceptance of the economic point of view with 

a corresponding readiness to consider problems of securing the 

_ _ 11 
greatest social return for a dollar expended." 

Despite the boldness of this statement, the federal officials 

felt an ambivalence that would continue to characterize the 

program. On the one hand, vocational rehabilitation represented 

an important entitlement, an obligation on the part of society 

regardless of whether or not the handicapped repaid the 

investment made in them. On the other hand, the program did pay 
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for itself and that feature made it all the more attractive. 
"Vocational rehabilitation is an investment in human welfare that 
is wholly self-liquidating, " argued program officials in 1953, 
even as they stressed that the program deserved support because 
of the "American tradition of a fair chance for all." There was 
then a duality about vocational rehabilitation, it fell under the 
domain of society's charitable activities and yet it could also 
be justified in more pragmatic terms, as a convenient undertaking 
that made economic sense. Depending on the economic conditions, 
the program could take on a protective coloration to suit the 
times. 

Intermezzo: The Thirties and Forties 

The thirties represented a supreme test of the program's 
adaptability. This depression decade changed the American style 
of social welfare decisively. Efficiency motives took second 
Place to a more straight-forward mode of social welfare that had 
the virtue of getting money, not training or other services, into 
people's hands quickly. At the same time, the earlier styles of 
social welfare did not disappear. Instead, the major social 
welfare laws of thirties, such as the Social Security Act of 1935 
and the Fair Labor Standards Act of 1938, tended to strengthen 
older programs even as they introduced new ones. Despite this 
acceptance of older programs by newer ones, the older programs, 
particularly those that depended on the now much-weakened private 
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labor market, could not easily survive in the thirties. 

If cost-benefit analysis proved to be an important asset for 

those who defended the validity of vocational rehabilitation, it 

also underwent many tests during the thirties. Program officials 

maintained a general silence on the results of cost-benefit 

studies in the thirties. In 1931, however, there appeared a 

revealing follow-up to the studies conducted earlier. The 

officials made no attempt to cover up the effects that the 

depression had on the program. For example, the group of a 

thousand people studied had no earnings before rehabilitation in 

69 percent of the cases, and immediately after rehabilitation 73 

percent earned over fifteen dollarsa week. m the years 

intervening between their rehabilitation and 1927 (the group had 

been rehabilitated between 1920 and 1924), the percentage earning 

fifteen a week had risen to 80 percent. In 1931, by way of 

contrast, this percentage had slipped to 61 percent. Program 

officials believed that the hourly wages of most rehabilitants 

remained the same, but the depression had forced them to reduce 

14 

the number of hours they worked. 

When viewed on a more aggregate level, the numbers illustrated 
the effects of the depression even more clearly. The state and 
the federal government invested $291,000 in the rehabilitation of 
the thousand cases. Their earning capacity before rehabilitation 
amounted only to $332,132. Immediately after rehabilitation, this 
capacity rose to $1,035,780 per year; by 1927, the capacity 
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reached a high of $1,243,301 per year, and by 1931 it had slipped 
to $929,702 per year. 

In modern times, such results might have called the entire 
exercise into question. The first cost-benefit studies had, in 
effect, posited no unemployment for the people rehabilitated and 
no cuts in the level of wages. The 1931 follow-up showed the 
vulnerability of rehabilitants to macroeconomic forces and made 
it quite plain that an economic downturn would reduce the 
benefits that accrued to rehabilitation. Such reasoning did not 
occur to contemporary observers. They were not attempting to 
fine-tune the terms of licy analysis. Instead, they were 
demonstrating a simple point: rehabilitation paid dividends. Like 
any financial venture, the dividends varied from year to year to 
reflect business conditions. The important point, however, was 
that the program continued to pay its dividends; that fact alone 
made the program worthy of remaining in business, in fact, 
program officials decided not to follow up the group beyond 1931. 
"No attempt is made to predict the period of years they will 
continue to be productive, " wrote the program officials. After 
all, the rehabilitants had already proven their worth to society. 

"All future production of these persons will represent so much 

1 6 

additional return upon the original investment." 

Even when economic conditions improved in the forties, 
program officials launched no major new cost-benefit studies. 
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Despite the passage of a major new rehabilitation law in 1943, 

program officials showed little inclination to refine the terms 

of cost-benefit analysis. The new law in 1943, which permitted 

the states to pay for the physical restoration of clients with 

federal money, had as much to do with the exigencies of war and 

veterans' politics as it did with the use of cost-benefit 

17 

analysis as a policy tool. 

Cost-benefit analysis became something of an afterthought in 
discussions of vocational rehabilitation. it was not 
represented as an important part of a continuing process of 
evaluation; rather, it received mention from year to year as an 
incidental demonstration of the program's value to society. The 
presentation for 1943 was typical of those throughout most of the 
decade. The program managed to rehabilitate forty- two thousand 
people in that year. Eighty-five percent of those people were not 
working just prior to rehabilitation; in fact, 31 percent had 
never worked before. These 31 percent represented a segment of 
the population that decided to enter the labor force as a result 
of the expanded labor market nurtured by the war. The remaining 
15 percent of the rehabilitated population had worked before 
rehabilitation but at very marginal jobs that paid low wages. 
Even including welfare payments from sources like the rapidly 
fading Works Progress Administration (WPA) , the average pre- 
rehabilitation wage for the group was eighteen dollars per week. 
Those conditions permitted a very broad comparison between the 
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program's costs and its benefits, m the 1943 case, the program 
expenditures increased the group's earnings from $ 5,913,648 
before rehabilitation to $65,165,828 just after. This 
demonstration ended the discussion, leaving people to wonder what 
element of the program had been responsible for these impressive 
returns. This year, as in the years before, the statistics tested 
nothing. Instead they showed that a good deed also paid." 

Even as the war expanded opportunities for rehabilitation, 
many questions remained, in 1944, with the economy booming, the 
states maintained a register of 269,960 handicapped people. Only 
145,059 of these people received services. As many as 61,565 
people were investigated but not served any further. The reasons 
were reported in the most vague and general of terms. Some of the 
people-how many people was not reported- refused to accept the 
services, m other cases, the services were not needed, perhaps 
because the wartime economy demanded little of its labor force 
participants beyond a willingness to work. In still other cases, 
the agency found the person not sufficiently cooperative to make 
rehabilitation possible. Clearly, these investigations that led 
no further represented costs to the agency that yielded few 
benefits. The agency never pursued the matter, it did not believe 
its obligation extended to discovering all of the program's costs 
and benefits. A clear declaration of the program's value, 
buttressed by a statistical demonstration, remained enough/ 9 
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In the forties, these demonstrations had a curiously static 

quality. No one made an effort to compare the results from one 

year to the results from another year. Had someone bothered to do 

so, he would have discovered that the statistics indicated a 

declining benefit-to-cost ratio from year to year, since the 

ratio remained well above one, it did not matter. Each year the 

agency performed the same calculation with different numbers, and 

each year it came up with a glowing report on the program. Using 

the now standard methodology of comparing earnings before and 

after rehabilitation, the program officials came up with a 

twelve-fold increase in 1944, a six- fold increase in 1945, and a 

20 

four-fold increase in 1946. 

Was the program expanding to take advantage of the disparity 
between marginal benefits and costs? On the contrary, the program 
was languishing. The pioneering generation of program 
administrators had been replaced by a benign but unenergetic 
group of federal employees. The number of rehabilitations fell 
from 44,000 in 1944, zo 41,925 in 1945, to 36,106 in 1946. By 
1946 the cost-benefit demonstration had become so half-hearted 

that the agency simply extrapolated data from less than half of 

21 

the rehabilitants to the entire group. 

The next year, 1947, marked a transition between the pride and 
optimism of the twenties and the apex of the cost-benefit 
tradition in the fifties. For the first time in many years, an 
agency dressed up the rhetoric it used in its annual report. A 
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sharp increase in the number of people rehabilitated accompanied 
the new rhetoric. The changed rhetoric suggested a new awareness 
of the way in which rehabilitation linked with other societal 
efforts. The difference between the amount expended on 
rehabilitation and the amount that the rehabilitate earned now 
represented "an increase of about $54,000,000 in the annua! 
earned income of the nation." Not on ly a sense of national income 
accounting but also a new conception of the benefits of 
vocational rehabilitation appeared in the report. Rehabilitation 
transformed people from recipients of public funds into 
taxpayers, in only a short time, the cost of rehabilitation would 
return to the federal and state governments in the form of taxes 
paid by the rehabilitants. Something new had arrived on the 
rehabilitation scene. 
Ten to gnei The Ultimate Demonstration 

The 1948 Annual Report of the Federal Security Agency, the 
home agency of the vocational rehabilitation program since 1939 
and the forerunner of what would become the Department of Health, 
Education, and Welfare in 1953, included its usual report on 
vocational rehabilitation. One of the staples of such reports was 
the case history that showed the program to best advantage, in 
this ypar, the agency featured the story of a young 
hemiplegic who also suffered from what the agency called 
defective vision, only sixteen years old, the boy faced a 
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lifetime of expensive inactivity or, with the right sort of help, 
an entire career of productive employment. The boy dropped out of 
high school, further diminishing his chances for a successful 
career. Then the agency discovered him, tosted his aptitude, and 
paid for a course in bookkeeping and typing. Still, it was not 
enough to liberate the boy from dependence on others. His 
attitude remained poor; he demonstrated "personal maladjustment" 
and "emotional instability." The answer to this problem was 
psychotherapy, and by virtue of the 1943 law, the agency managed 
to gee him this help. Now the newly well- adjusted boy went out 
and got a job, earning $75 a week as a demonstrator of home 
furnishings. 

If the emphasis on psychiatry was new, the example was very 
old. Putting the rehabilitation into uplifting human terms had 
always been the personal counterpoint to the statistical cost- 
benefit demonstrations. This year, however, the agency pushed the 
cost-benefit demonstrations into a new realm, it emphasized that 
the formerly disabled hemiplegic would now pay income taxes. It 
was almost as if those taxes served as a form of repayment for 
the advice, the traininq courses, and the psychotherapy the boy 
had received from the government. 

The 1948 report contained the boldest statements the program 
officials had ever ventured to make, in the long run, the 
vocational rehabilitation program cost the federal government 
"nothing." Instead, it returned "pyramiding profits in what well 
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may be termed an investment in human welfare. » After all, the 
boy, like many of his fellow rehabilitants, was quite young. The 
average age of rehabilitants in 1948 was only 31 years. That left 
34 more years until the age that the Social Security Act had 
established as the new standard for retirement. If one assumed 
that the person worked 85% of that time, "he may be expected to 
return, in federal income taxes alone, approximately $io for 
every dollar the federal government expends upo n his 
rehabilitation. » 

This ten to one figure soon became the new cost-benefit 
stand it possessed an innate simplicity and elegance and 

argued in very powerful terms for the continued expansion of the 
vocational rehabilitation program. Like the previous efforts at 
cost-benefit analysis, the new figure represented the outcome of 
a demonstration rather than of a careful analytic process. For 
all of that, its appeal proved to be irresistable. 

What assumptions underlay the demonstration? In reality, the 
agency did not know how much a person made in the year after his 
rehabilitation. All the agency had were weekly earnings figures 
for the period immediately after rehabilitation. To obtain a 
yearly figure, it multiplied this weekly figure by fifty weeks. 
Then it made the fundamental assumption that a person would work 
85% of the time until retix ment age. Such assumptions might have 
overstated the level of earnings the group would obtain. A severe 
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depression, for example, would make it difficult for the group to 

be working 85% of the time. On the other hand, the demonstration 

almost definitely understated the amount of federal income tax 

the group would pay. The agency assumed that the level of income 

tax payments would not be increased, that earnings would not 

rise, and that the group would not have more children after being 

rehabilitated, still other factors affected the calculation but 

in no clear direction. Earnings for farmers and housewives, for 

example, were not included in the calculation. All in all, the 

assumptions behind the calculations underscored the delicate 

25 

nature of the calculation. 

Beyond these technical matters, the new cost-benefit 
demonstration owed its existence to changes in American public 
policy. The second world war sharply escalated the level of 
federal spending. Postwar spending levels, although lower than 
wartime levels, never returned to the low levels of the 
thirties. Increased spending tended to solidify an innovation in 
public finance that the war had brought about: the institution of 
withholding federal income taxes from a worker's paycheck. The 
forced payment of income taxes during each pay period made the 
federal income tax much less of an abstraction and much more of a 

reality. To say that a social welfare program saved federal tax 

26 

money suddenly meant something. 

Another postwar Novation also accounted for the appearance 
of this new demonstration. In reporting the ten-to-one figure to 

38 



44 



the state rehabilitation offices, Joseph Hunt, the federal 
official in charge of such matters in 1948, reported in passing 
that the calculation had been performed for the benefit of 
Congressional committees and of the Council of Economic Advisors. 
This last group had been created only in 1946 as part of a more 
general societal interest in economic planning that had produced 
the Employment Act of 1946. The 1946 act owed its existence to a 
fear that the prosperity of the war would yield to the grim 
conditions that had characterized the thirties. Many people 
believed that the federal goverment could act as a sort of 
catalyst for the economy and, by initiating the right sort of 
macroeconomic measures such as public works, maintain the level 
of employment. The completed act stopped well short of the 
desires of committed planners, yet it established the Council of 
Economic Advisors, a new component of the President's bureaucracy 
to keep him informed of economic trends. The Council became a new 
consumer of economic information. The vocational rehabilitation 
program kept this new consumer supplied with upbeat reports on 
the program's accomplishments. 

Whatever the motivation for the construction of the 10-to-one 
figure, it played well in Congress, where it mattered. Well into 
the sixties, Congress retained its tight hold over program 
appropriations, free from pressure to meet spending targets, it 
fell to program administrators to appear before the appropriation 



39 



9 

ERIC 



45 



committees and make the best possible case for the program, in 
the case of vocational rehabilitation, prospects brightened in 
1950 when Mary Switzer took over as director of the program. 
Bright, energetic and supremely motivated, Switzer made the most 
of the cost-benefit demonstrations. Unlike her predecessor 
Michael Short ley, Switzer came from the branch of the bureaucracy 
concerned with such matters as education and public health. The 
rhetoric of investment suited her, and in her capable hands it 
became a staple of Congressional testimony, in this way, it 
helped to raise the level of program appropriations and 
expenditures. 

Although Switzer might not have invented the ten-to-one 
figure, she utilized it to its fullest. Early in 1955, for 
example, she appeared before her friend Congressman John Fogarty 
and recited the program's virtues. Aware that the initiative for 
increased appropriations had to come from the Congressman rather 
than from her, Switzer planted a question. "How much will the 
Federal Government get in return for every Federal dollar that we 
spend in rehabilitation?" asked Fogarty. Without hesitation 
Switzer announced that she had the figures available. "Yes, we 
have that figure, and it stands up too," she said. "You ought to 
get back over a period of time, $10 for 1 in Federal income 
taxes, if our estimates are right. That's what we say." 

Fogarty hastened to put the matter into even less abstract 
terms. He asked how much the government could expect to receive 
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from an investment of $39 million dollars, and Mary Switzer 
reassured him that the government could ultimately expect $390 
million dollars. 

In the Congressional setting, no one bothered to correct Mary 
Switzer 's economics. No one made mention of concepts such as the 
present value of $390 million dollars and questioned whether it 
was worth more or less than the $39 million dollars Congress 
would appropriate now. At the same time, Congress often 
challenged the figure, only to be reassured of its validity by 
Mary Switzer. "Everyone," she said, "is skeptical of this 
statement at f irst. " To check the figure, she reported, the 
agency had met with the Treasury, and the figures held up. 
Looking for a reason to appropriate money to the program, 
Congressmen seldom pursued the matter, such subjects as the 
proper bureaucratic location for the program animated them far 
more than did the terms of cost-benefit analysis. On occasion, 
however, a Congressman stumbled upon a potential weakness of the 
analysis. Senator Dennis Chavez of New Mexico once asked Mary 
Switzer if the program followed up the rehabilitants. "Suppose 
they only worked for 1 day?" the Senator asked. "We follow them 
up," said Mary Switzer. "We have found over the years that the 
total group stat ' stically works on the average of 85% of the 
time, which is pretty good." Indeed, it was good, yet it rested 
on the thinnest of evidence. The appeal of rhetoric overcame 
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doubts based on methodology or evidence. If something increased 
appropriations, then it worked, aM the ten-to-one figure 
worked. 

In the early fifties, the program literature made almost 

constant reference to income taxes spent and saved. In 1953, for 

example, the program announced that "rehabilitation is more than 

an expenditure per se; it is an investment which produces 

tangible dollar returns, along with the human rewards." There 

followed an analysis of what had happened to the 60,000 people 

who had been rehabilitated in 1952. Their earnings had increased 

from 17 million to 115 million. This group, it turned out, would 

pay 9 million dollars in federal income taxes in the first year 

after their rehabilitation, over the course of the next three 

years, they would completely pay for their rehabilitation, and 

over the course of their lives they would return 10 dollars in 

federal income taxes for every federal dollar spent on them. The 

President's Committee on Employment of the Handicapped aggregated 

the numbers across the years. In the years between 1943 and 1955, 

642,000 people were rehabilitated. As a result, they increased 

the national income by more than three billion dollars and paid 

more than 300 million dollars in federal income taxes, indeed, 

they had already paid for both the state and federal costs of the 
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program, it made for a wonderfully felicitious calculus. 
Another Benefit: Ending Dependence 

Although wonderful in itsalf, the ten-to-one demonstration 
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brought further benefits to the program when used in conjunction 
with another argument. As program advocates had always 
maintained, vocational rehabilitation transformed individuals 
from a condition of dependence to one of self-support. The 
rehabilitants started as a net cost to society and ended as a net 
benefit, in the program's early years, the costs of dependency 
remained sketchy, as one might expect in a social welfare system 
that spread its programs between the public and private sectors 
and among the states, localities, and federal government. After 
the second world war, however, these costs took the much more 
explicit shape of the federal-state public assistance program. 
Created in 1935, the public assistance program generated little 
controversy during the depression. After the war, however, people 
perceived a threatening paradox: welfare costs continued to rise, 
even when the unemployment rate fell. The costs of dependency, as 
defined by the welfare program, became both more visible and more 
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Such conditions suggested a natural comparison between the 
vocational rehabilitation approach, with its promise of returning 
10 dollars for every dollar spent, and the public assistance 
approach, with its continual debilitating demands on the public 
purse. Not only did the vocational rehabilitation program cost 
nothing, it also ended dependency. the late forties and 
fifties, this latter feature became all the more appealing and 
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received more frequent play from program officials. 

Events served to strengthen this new item on the benefit 

side of the cost-benefit equation. The original federally 

assisted welfare categories included the blind, the elderly, and 

dependent children. In 1950, just when the ten-to-one figures 

began frequently to appear, Congress added a new category to pay 

welfare to the permanently and totally disabled. This action came 

in the middle of a protracted debate over the advisability of 

adding disability protection to the social security system, a 

debate that extended into the Korean War years. During those 

years, people questioned the need for handicapped people to be 

dependent on others when they could make obvious contributions to 

the war efforts. Each of these things tended to make the problem 
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of dependency more visible than previously. 

The subject of dependency caused Mary Switzer to wax 
philosophical. She often called rehabilitation "a philosophy of 
life," and she looked for trends that helped put social welfare 
policy into perspective. In 1953 she identified one such trend 
and put it into the form of a question before Congress. "Why do 
we have such a heavy relief load in most places in a period of 
high employment?" Part of the answer, Swiczer believed, lay in 
the fact that "a very large percentage of this welfare load of 
ours is due to neglected physical disability." True to the hard- 
headed tradition of humanitarianism in vocational rehabilitation, 
Switzer attached numbers to the statement. Counting th% various 
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programs, she arrived at a figure of 400 million a year to 

reflect the welfare-related costs of disability. That figure met 

34 

only the very- barest of needs. 

Rehabilitation, it need hardly be added, was not a welfare 
program. It put people people into jobs, rather than keeping them 
away from jobs. "That is the basis of it," said Mary Switzer.' 5 

There followed increasingly elaborate estimates of the cost of 
public assistance matched with the now-standard estimates of the 
returns to vocational rehabilitation, in 1952, for example, the 
bill for public assistance came to $395 million, with Aid to 
Families of Dependent Children consuming the lion's share. ADC 
payments created two sorts of burdens. They affected the 
physically disabled parent, and they spread their influence to 
the next generation of children who would grow up in a household 
marred by dependency. Children symbolized potential, and public 
assistance blighted that potential. The average payment for ADC 
amounted to $863 per family. Such expenses could continue for 
several years, possibly through the entire childhoods of an 
entire family. Rehabilitation, it need hardly be added, 
represented a one-time expenditure. "These facts are the simple 
arithmetic of rehabilitation," the federal office for vocational 
rehabilitation reported in 1952. "They are the hard dollar-and- 

cents realities which establish the ...program on a sound 
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economic basis. " 
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On the state level, the process by which vocational 
rehabilitation saved money could be followed with special 
clarity. Apocalyptic rhetoric— on the order of, "in the face of 
the Nation's many requirements to maintain adequate military 
power, to exert influential leadership toward world peace, and to 
meet domestic needs, it becomes imperative that we examine all 
costs which in any way interfere with our capacity to fulfill 
these responsibilities. "--carried the program only so far. It 
worked much better to detail the program's accomplishments in a 
state such as Pennsylvania, which in the fifties maintained one 
of the nation's best vocational rehabilitation programs. In 1952 
the Commonwealth of Pennsylvania rehabilitated 3,352 people. Of 
that number, 695 people had been on public assistance. That meant 
they received $762,684 annually in public assistance Vocational 
rehabilitation ended that burden and substituted $1,406,912 for 
the previously negative earnings. As the state reported, "they 
were tax consumers through no fault of their own. Now they are 
taxpayers in their own right..." 

It remained to determine the number of people who became 

rehabilitated from the public assistance rolls on a national 

basis, and by 1954 the program literature began to include that 

information. For fiscal 1953, one out of 5 disabled persons 

rehabilitated during the year was receiving public assistance at 
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the time services were begun. 

Always sympathetic to the jargon of psychology, program 
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officials painted the conditions of dependency in the darkest of 
terms. At the very least, dependency meant a loss of financial 
independence. In reality it led to far more serious problems. The 
individual on public assistance faced damaged morale reinforced 
by an impaired living standard. And what of this individual's 
family? All too often, such dependency meant "dissolution of the 
home and destruction of the family." The Office of Vocational 
Rehabilitation developed an elaborate illustration in 1953. At 
first, the diagnosis reflected "on the personal tragedy in one 
life." Then a host of by-products materialized, never well 
understood in relation to one another but all of them related to 
the disability. The person lost his job, income, and savings. So 
far, the illustration stayed well within the bounds of economic 
analysis; then, it branched off into the realm of psychology. " A s 
standards of living go down, emotional stress goes up. other 
ills, physical or psychogenic, emerge in vhe family to complicate 
the initial disability. Children deprived of the love and 
guidance of their parents find substitutes elsewhere and society 
calls it delinquency, when the situation finally overwhelms the 
group, ^then welfare and other public agencies must take over the 



case. " 



Nor would the problem go away. As the nation became older, ir 
would face more and more problems related to dependency. Science 
produced wonderful gains, such as increasing the life span of an 
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individual at birth from 49 to 68 years over the course of the 
twentieth century, yet it also generated difficult quandries. 
More older people meant more retired people, more dependent 
people. The ratio of productive to non-productive workers would 
decline, and ever larger numbers of aged, chronically ill, and 
disabled people would have to be supported by those who worked. 
The taxpayers needed the sort of relief that rehabilitation could 
provide. They required the sort of technology that enabled people 
to be lifted from public assistance, workers' compensation, and 
the other public programs that threatened to grow at alarming 
rates. They needed to transform those dependents, remove them 
from institutions and other places of passivity, and transform 
them into ^taxpaying workers, allies in the struggle against 
dependency. 
Conclusion 

The development of figures on dependency completed the 
weapons in the vocational rehabilitation armada and defined the 
terms of cost-benefit analysis until the revival of the Council 
of Economic Advisors and the beginnings of what might be called 
an econometric consciousness in the sixties. The cost side of the 
model remained undeveloped. The costs of the program were 
measured quite directly by formal program expenditures. The 
benefit side of the model exhibited a dynamic tendency to grow 
with the times. At first, benefits consisted of a worker's wages; 
by the fifties, the benefits grew to encompass the income taxes 
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paid by the rehabilitants and the welfare costs saved by the 
rehabilitants. 

Modern observers might criticize the model on any number of 
grounds. To cite one obvious example, the program officials never 
tried to separate one rehabilitant from another. They assumed 
that public assistance recipients cost as much to rehabilitate 
and returned as much in income taxes as did other rehabilitants, 
yet they never tested that proposition. Working with broad 
averages, they lacked the technical means to complete the tests. 

Before one dismisses the early exercises in cost-benefit 
analysis as invalid or naive, one needs to bear in mind their 
real purpose. These analyses did not seek to compare the program 
to another; instead they sought to provide a rationale for the 
program that would demonstrate the program's worthwhile nature 
and win Congressional appropriations, in a more subtle sense, the 
demonstrations also formed a bridge between the psychologically 
and individually oriented process of casework and the necessities 
of public policy, some programs that relied on casework, such as 
public assistance, lacked this sort of bridge and suffered in the 
appropriations process. Vocational rehabilitation grew at a much 
faster rate than many of its social welfare competitors, without 
question, the cost-benefit demonstrations helped. 

Perhaps Congressman Roy wier of Minnesota put the matter best. 
If the program wanted funds for expansion, he said in 1953, »i 
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think it will be well if we had some idea of how many, because 
you have to sell this program, ... salvagable people there are, an 
estimate of the people who are now drawing funds from some 
sources of the incapacitated condition, ... .drawing them from 
society somehow to live. I think that ought to be the place where 
we substantiate the need for this program." 41 

Congressman wier understood the exigencies of politics. 
Although the program continued to be run on the principles of 
psychological casework at the state level, it benefited at the 
federal level from the use of economic demonstrations in the form 
of cost-benefit analysis. The analysis of dependency served to 
link the economic and psychological analyses to one another. 

When statisticians tried to do a more modern form of cost- 
benefit analysis in 1966, therefore, they stepped into a program 
with its own set of traditions, on the one hand, program 
officials welcomed cost-benefit analysis and felt comfortable 
with it. It had, after all, served to show the program to best 
advantage. On the other hand, the program had developed its own 
form of cost-benefit analysis. This form of analysis reflected 
the policy environment in which the program had developed. The 
HEW statisticians and their successors would cope with these 
contrasting aspects of the tradition of cost-benefit analysis in 
the vocational rehabilitation program. 
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Chapter 2 

WELFARE MEASUREMENT FOR COST-BENEFIT ANALYSIS 
Douglas Blair and William Milbarg* 

Introduction 

Co.t-b.n.fit «.ly.i. find. it. «, M r.ticl foundation in 
w.lfar. .cono»ic., «p.=i.Uy in th. br.noh of w.lf. r . .concic. 
r.f.rr.d to .. th. th.ory of .ooi.l choic. Social ohoic., by 
d.finition, r.quir.. .v.luating chang.. in „.ii- b . ing (w.lf.r., 
of -or. than on. individual. Thi. chapfr win .tt«pt to 
a*plor. th. logic of ,oci.l choic. th.ory .nd critically an.ly„ 
it. co»pon.nt.. „. wiu fim analyz . ^ ^ b<tuwn 
individu.1 .nd .oci.l w.lf.r.. Th . n w . wlu lnaly „ ^ ^ ^ 

th.ori.. of i„dividu.l and soci.l w.lf.r. ....ur«.nt. 

Throughout, our concrn will b. th. link b.tw.n th.ory .nd th. 

practic. of co.t-b.n.fit analy.i.. 

Th. chapfr will b. in thr.. part.. In th. fir.t ..ction, 

w. will outlin. nor. ri,orou.ly th. conc.pt of „.i f . r . 

m...ur.wnt for individual, and group, of individual.. w. will 

»a. that th.r. ar. logicl difficult!., .t both l.v.l. 

indicts th. n.1 for cution in u.in, th... „..„.. for co . t i 

b.n.fit «»ly.i.. H. will bri.fly wiW th. c...., involvlng 

•trlct autnption., wh.r. w. .ay tr«.t th. — 

individual. 

r..pic???.?5?pu?|. f r."Sniv:r.i?r 0niC ' R "" rCh 
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m th. ..Co*, ,. ction , „ will ,n.lyz. ln , 0 „ d#pth 
probl„ ot ,... urlng w . lf „. M w . lfw ^ ^ ^ 
in, v ldu .i ceMUMr . sp . ciflc . uy< w . „ m coap>M wdin>i 
ordinal maasuras and avaluata thair ^-i 

^ . ft#ir r «l«tiva uaafulnaaa in 

aw.uring individual walfar. chang... W . will th.„ „< 

. , * mm wl11 th«n discuss tha 

traditional maasura of walfars C h»n«- 

W * lfaM <*«*•, consul's surplus. W. 

will show soa. limitation, of this n . a . ur . and d .„ 

mmmmm and dafina soma 
•lt.rn.tiv. „..., on . wminw .„ t 

;:;r t " ction with * ^ ° f - ~ i — - 

TIT Th - . i ndic . t . that 

it " l0n " dl,CU "' d in «- P.rt. of th . P . P . r My b . 

•urmountabla. 

Th. U.t ..otion tr..t. t „. proW . a ef 
pr. t .r.nc. ov. r indlvldu , 1 . to ^ iecU1 ^ 
conclu*. by .xpl. inin , th . , pp . r . nt ^ co>t . b4Mfit 

•n. y.t. o f on . rul. ov.r oth.r., and th . n pointing ^ ^ 
lUiftion. et thi. rul.. Co . t . b . n . fit , n , lyll . ^ 
»...ur„.„t .„„ oauncin, 0 , tt . cort . „ d ^ ^ 

Policy in om.r t= co^.r. th. policy to .lt.rn.tiv. polio!., .no 
to th. .ftu.^. Th. ob^tiv. o f =o.t-b.n. f it ^, it u 
thu. to .ocuty. rMklnq ot th . . ltra . tlv ... ^ 

thi. p.p.r concur.*., on th. th.or.tic.l probi^ inn . r . nt ^ 
co.t. D .„. fit «»ly.i., „ oo not .ovoct. . c .... tion e( it . 
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ln.t.ad, w. hop. to .mpha.iz. that such analysi. r.quira. 
num.rou. thaoratical assumption, and that cost-b.n.f it analy.i. 

i. most valuabl. wh.n th... assumption, and th.ir implications 
ar. mad* .xplicit. 

I. Th. scogi of th. M.aaur.aant problem 

A oo.t-b.n.,it analy.i. 0 f a propo .. d poUcy hM ^ 
Th. fir .t i. to ..ti».t. individual. - ch.no.. in „. lflr . du . t0 
th. propo..d polioy. «. ..oond part i. to ^.t. th. 
..ti M t.. for individual ag.nt. in ord.r to d.t.r»i„. so =i.ty. 
ranking of th. alt.rnativ.s. 

A..u»ing „. had . 8ati . factorv tfay Qf calculating ^ 
individual.- „.i far . (utility) chlng „ ( th#n ^ ^ 
individu.l-b...d ..thod for a„r.,.tion i. th. .ooi.l 
Motion, introduo.d by Abra. B.r,.on in 1 938 , and l.t.r by Paul 

S..u.l.o„ [i«, 27] . Th. g.„. r .i f0 r» of thi. function i. th.t 
.ooi.l „.«„. (M) la , functlon Qf th# utiuty ^ ^ 

individual. (U , wh.r. i-i to n) : 

(1) w-r<a ,a o ). 

To d.t.r»in. th. chang. in .ooi.l „.i,. r ., w . taJt . tha totll 
diff.r.nti.l of th. .oeial w.lf.r. function: 

(2) dw - (tr/n )do +(«r/w >do *...+(tr/n jdo . 

in th. .qu.tion Vw.) th. <S .2pr...ion. «?. t5. ohang.. i„ 
individual wlf.r. d..orib.d a. th. fir.t part of co.t-b.n.fit 
analyi.. Th . p.rti.1 d.riv.tiv.. (i-i to n) oan b. ...„ 
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«■ vaighta applied to aach individual valf*,.. u 

1 waifara changa. Tha 

«.ight. d.t«»i„., in , ,.„.. hov Bueh yaiM >oci ^ ^ ^ 

«ch individual-. w . lf . r .. ^ on ^ ^ ^ 

.p.ci f ic .oci.l „.!,.„ function could tik . on ^ 

IT' J on ' pr,Mnt ' two ~ uu tmeti -- » to 

. ' OCU1 " oP.r.ticn.X, th. policy „*„ 

- ~* b o tt tt . functionil fe „ of ^ a ' 

in JTi^ U ' n0tMtiV ' tM,t t0 ""^^ *-**-»- «i*t. 

ic... Recall tt . d . COBpo . ition o< ^ ehangt ^ 

,,Iuatlon (J)- Th. dO t.r». . r . eh 
individual., utility t ' " >1 "' 9 " l * 

an i„d, ,„ ltMlt b * ^"•".d, .inc. 

« individual-. dir.ct utility i. . functlon of 

conaumption: y 



(3) U - U (X .X y ^ 

i i U i2 V' 



whtrt x 



i3 ""** t0 con "»>"°" « e«»odity j by i n d ividual i. 
ctai ly di«. r . n tl.ti„ g ,„ giv .. an .^...^ fM ^ 

individual w.lt. r . wh.n con.u»ption Chang.., 



ss 



(4) dU -(#U /tx )dX +(@u /@x )dx 
A i il il i 12 12 



+ (#U /iX )dX 

i in in 



Ths Bsrgson-Samuslson visv is to ignors ±h<m a 

ignor« this dscomposition 

vi.« o, . .now. th . Ia9aruaem o{ iu d . conpo>ition _ 

zr rr - * ' unotion °* — - . 

junction i. Known .. th . dlr . ot utiuty function _ ^ 
w. can utiuty , functim ^ prioM ^ 

r eo "" oditi " wm d - ind funoti ° n - - — . «. — 

i. taown iBdirwst utiUty 

^.titutin, individuili , ^ fune 

function (1, giv .. tn . (ollowing! 

W »-o ( v ( p, I)(V(p , „ 

22 n n 

wh.r. P i. » voctor of all pricaa >m t 4 

inc.. * dI i iS indiVi<,Ml i'» 

M« «M. formation o, th. .ociax ^ te> 

10 ' 0CU1 *» *» • in, .ay, i„cc., can o. 

•xprssssd as follows: 
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(7) dW - f§ G /§V ) (|V /II )dl + 

(•G/IV )(|V /|i )dl +..^(|G/|V 1 )(|V /II )dl 
2 2 2 n n n n 



Co*parin g (7) to (2) „. ... that ln (?) M ^ io ^ r 

obliged to ««. individual w . lfara changw ^ 

«/«>/(«,«> i. Mrginal social w>lfar> ohsng< ^ a 
LOO =ha„ g . ln individual l( . , ncoM _ Lik< ^ v ^ ^ 

n m , , h . Mrginal aooial waltar< chang< ^ 

lud^nt of th . bar . m to soolety o( chan?in5 ^ inaividuaiis 

»«-.. Duti„ (7) , tha raMining problM u ^ _ comparedto 

y in (2) • Utility ohan gM g . narally a „ not co i parabu 
individu.!. (M disouasad balow) ( vharaas incoM chsngM ciMri ^ 

Thu. th. rotation of social „. ltar . changa in 

.i»pu f i.. th . probUB . tha noraat . va diMnsion rrasiM _ 

th. task or th. co.t-b.„.m analyst i. „ duoed to finding 
»o».t.ry of th . affact of a projsot ^ lndividuais _ 

B.low „. will txplora ln SOM dapth altarnativa ^^^^ 
-alUU. to praetitionar ot coat . banaflt analyila _ 

Th. foliation or sociai v.l.-ar. =h,n g . in f7) allow, u. to 
=on.id.r an important =as. in „ h i=h th. noraativ. problM . =an ba 
ignored. That is, if: 

(§W/|V )/(§ V /§i ) 
is equal for all individual,, ^.n social w.lfara increase, if 
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and only if a „ r . gate iaeoM h „ lrcrMMd _ ^ ^ 
==.t- b .„.m Mly.i, is .ol.ly =o„=. ra . d with 

in income acroaa individuals. Much of »««n ^ 

n or a PPlied cost-banefit 
analysis ha., in fact adoptad thi. parsp.ctiv. , 

r ^'p-ctiva, as evidenced by 

tha popularity among us.rs of tha potential Per.* 

„ 4tm , **»tanriai Parato improvement 

critanon [21, and saa below]. 

Th. juD p , roB ,„ t0 „„„„ only incoM 

dl 

raquir.a the marginal social walfara of . k 

m . m 1 w ^ fa re of a changa ir income ba 

aqual for all conaum«r« . 

n.um.rs, that i., that a redistribution of incoma 
has no walfara af facts. Tn .h«^- ^. 

In 8hort ' this i« tha casa whara tha 

many-parson economv ran v,- 

noay can b, r.pr...„t.«,, for .naiytica! purpo..., 
as a one-person aconomv o^ h , V(J m 

in which . " h " ° Utlin,d thr " 

wh loh "on.-con.ua.r .quiv.l. nc .. holds (13] . 

con.?' ! ir " 1S ittribUtabla to *<* — Saau.ison 

=on. ld . red th . c „. of , soci<ty Mxini2ing ^ 

-v.. that all individuala in ^ a socisty ^ ^ 

nar51Ml UtUity ° f • ===i.ty couxa tb. r ., or . b . 

analyze a. a .ingl., r.pr...„t«tiv. oonauB.r. 

That i., ut .oci.tr. obj.ctiv. tU n=tio„ b . 9 xp r „„ d ... 

(8) W - W(V (I )) 

i i 

subject to a budget constraint: 
O) I - I 

in this casa, th. society maximiz., social walfara whan th. 
-rginal social utility of real income is egual for all 
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individuals. Samuelsen shoved that in this case, social 
pr.f.r.nc.. coul(1 b . rapraaantad vith so3ial in(U(ferenc> 

and social v.it.r. Maximization is th. positive tasK of obtaining 
th. highest social indifference curva. 

Even if th. distribution of incom. is „ ot , at tn . outsat 
optimal, th. ».. mftlon of honoth . tic iasntioai 

guarant... that social s . lfar . wm ^ ^ ^ # 

redistribution of tot.! i„co... „ omothatioitv u ^ proparty ^ 

a function which is a monotonic transforation of a homogeneous 
action. Homoth.tic pr . taranoas iDply , constant incoM 
.l..ticity of demand. Ihat i8> th# reutiva coapo3ition 
consumption is invariant to 

pr.f.r.nc. giv. rise to incos.-.xpansion paths that ar. a ray 
<rom th. origin, aa depicted in figure 6 . Idantioal pra£arenc9s 
implies .gual inoome aisstic-.ti.. of demand for an censors 
Thus, assuming homoth.tic and identica! pr.f ar.nc.s , for any 

Chang, in th. distribution of incom., th. percentage incr.as. in 

demand du. to a gain in incom. for som. individuals, win b. 

exactly offset by the p. rc . n t a „ iaclina ln ^ by ^ 

losing income, social .«lf ar e ia unchanged. 

F.ldsfin defined th. -distributional coefficient- of good 

*, 0^, ,. th. su. of all individual., marginal social „. lfar . of 

con.uming good K, „.ig ht . a by „ch individual., shar. of total 

consumption of good k: 
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(10) o - [ (§ W/ @ V ) (#V /%! ) ( X /X } . 

K i i i ik k 

Th. di.trifcution.i co.ffici.nt for a good i. th . slm of th . 

Product ot . aeh individual' a Birginal ^ m aooui 

fro. a „ inooo . chang . ^ ^ ^ ^ ^ 

;1 ■ h u a w - i?ht - d °< «■ i„ dividuai „ Mrginal 

. . with r,i * tiv - - - — - 

LTT homoth * tic and - ~ 

that th. dUtri^tionai eo .„ lcUnt . for au goodi a # ^ 

^ 1S " ° S " Wh « e th » "on.-conau.ar aquival.nc... i. an 

sinpufi °" i ° n - - — OM , r . M „ t 

d.riv.d by j.rry Cr „„. Ha showad that if th. 
covariano. of «sw/«v ) (9V /« > with x /Y 

with x /* . 1 1 i V k • qU * 1 * "* <=° v »rian=. 

ith aero., an ,ood. and conaLr., than t „. 

individuals. 1 
Th. condition . necMMry oost . b<netit 

t r Ml —~ «»■«■ - —in, a pr oj .ct ar. 

ad.itt.dXv .tri„ 9 .„t. „or. important, accordin, to Tr.ach, -non. 
o< th. thr.. . U ffici.„t condition, i. . lilc . ly da . cription o£ 

"IT tu * p - 851 But in th - - v - nt - - 

con it ion. hoid., th. co.t-o.n.fit ana ly .t can conc.ntrat. 
strictly on th. individuai raai lnc o„ changa . w , f . 
fro. a projact. Th ... nonatary na „ ur „ ^ 
«roa. individual win ba tha concarn of ^ ^ ^ ^ 
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II- Individual h.lfare Maaaur«m«nt 
A. Cardina l vjmus Ordinal utili t y and w.if.r. Analysis 

A cardinal magnitud. i, a variable „hos. maa.uram.nt p.rmits 
arbitrary choic. only of z.ro-point and unit int.rval. For an 
ordinal m.gnitud. th. only m.a„i„, ful compari.on. ar. quality or 
.1.. ord.rin, of magnitud... T.mp.r f .tur. i. an axampl. of a 
cardi,.! m.a.ura, cntigr.d. and far.nh.it .0.1.. diff.r, but 
only in t.rm. of tha 2a ro point and unit int.rval [4]. 

Th. di.tin=tion b.tw..n ordin.lism and cardinali.m in con.um.r 
d.mand th.ory - that an ordinal utility function g.n.rata. a 
ranking of diftarant consumption possibilities without sp.oifying 
th. i^tanjitv of satisfaction from aach bundla. Thus ordinal 
ranking, ar. invariant to any monotonic transformation of th. 
utility function. A cardinal ranking of consumption 
pcssibiliti.. providas mor. information about pr.f.r.nc... such 
a ranking is invariant only to incr.asin, affin. transformations. 

Tha ordinalism of utility functions is .xpr.ss.d i„ th. fact 
that num.rical valua. a..ign.d to indiff.r.nc. curv.s may b. 
tran.,or».d without influ.ncing th. r.pr...ntation of d.mand 
bahavior. Thu., in figura 2, wh.th.r th. indiff.r.nc. curv.s ar. 
UtelM according to 0 or V ha. no b.arin, on th. impliad damand 
bahavior. 

Th. original margina; • sts, such as M.n,.r, W a!ra, and 
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Gos..ns, vi.v.d th. utility function a, a „ a y of Masuring 
individual w.ll-b.ing in cardinal t.r»s. But Fisher and Par.to 
r.cogni*.d that cardinai utility wa. not n.c.asary to a th.ory of 
a—nd. This arguMnt „„ olMrly put fMth by ?< giota ^ 

1»7 book, valu. m caEital, Hick, shoved that all th. rasult, 
ot utiiity aaxiaization could b. g anarated „ ithout 
cardinal utility, but only ordinal utility [ 3] . 

What M .»i ng do . s th , ordinal/cardinal distinction hav. for 
=o.t-b.n.fit analy.is ? Tha issu . „ p „ hap . ^ 
recsllin, (1) , th. Bergson-Seauelson social „ alfara function , „ . 

F(D 1 7' " UtUity is then o is invariant to any 

aonotonic trensforastion. But as a ^sur^of th. Da ,nitud. of 
welf.ro l.v.ls of individuels, o is useless. ordin.l utility 
functions thus require the development of a .cel., a way of 
measuring in co mon units, pr.ferences of different p.opl.. 
Sine. „. cannot Daaa ur. utility directly „. Dust find an indireot 
method of ...suring individuel int.nsity of pr.f.r.nc. tor or 
against a ch.ng. m .conosic conditions, such m...ur.s vould 
provid. a foundation for cost-b.n.fit analysis and b. con.ist.nt 
with modern consumer theory. 
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B - 3SS Evolution of Conaum.r'. Surplus 

B.tor. d.ri„i„ g th . Hickaian Ma , ur .. of indiyidual cons ^ r 

».«.r., « »1U tir .t «.cu.. th. tradition.!, .„«, . t iU -o.t 
Popular, a.a.ur. - consul, .urplua. ^ ^ ^ 
.n. it analy.i. ia 1>rg . ly „ . xt<n>ion ^ ^ ^ 

Z ^ " an,in " r Charl " — - «- ".C. and 

" brW " ,C ° nOBi " ««-U at th. turn « th. ioth 

evolution in th. hi.tory o, . co „o»i c thought, w. win outu „ 

1 r; h Boving on to th - i - u - « — u ,i 

veitara changa measures . 

Oupuifs tMOUS 1844 articl>( ^ ^ 

tUtV " r.oo,„ition that th. 

ri=. paio for a g oo d is , ganarally , ^ ^ ^ 

th. good to th. conaua.r. .ean-Baptist. ,. y had aarli . r 
^ that prio. m th. av.r.,. u tii ity frOD oonsuni „ g t „. 
co • But ^ olaiMd ^ prlc> r p ^ ^ 

utility o, oon.u.in, th. 9 oo*., but th. utility gainad in 
coition o, th. ia.t unit o t th. good , that i, th. ^ 
ttUto Oupuit ...u.aa that i„ d i viau .i.. praf . r . nc .. axhiblt4d 
diMini-hin, -^in.! utility. „ SBallar ^ ^ ^ 
w«. -uppli^, th.n th. valu. o t th. Ia.t ,oo d con.^.c WO uia 
hav. hrought ,r..t.r .attraction. Sine. i„ th. M r*.t, in th. 
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absence of price discrimination, a uniform price is charged on 
all good., the price paid by the consumer represents the utility 
to that con.um.r of the last unit purchased. For other units the 
consumer would theoretically have be«n willing to pay more than 
the market price. Thus actual expenditure understates the total 
utility in consumption. 

av.it'. und.rst.nding of pric . a. m.rgin.1, „ oppos , d ^ 
-era,., v.lu. M to .n i„t.rpr.t.ti on of th. d „„ d ^ as 
th. m.rgin.l „i 1U „ gn ...-to-p. y curv.. That is , th . prioa 
associate with any quantity on th. consumer's imaa curv9 ia 
th. «*i»um .mount th. consum.r is willing to pay for th. l.. t 
unit =on.«d. From this, th. notion of . consum.r's surpluI 
th. basis for much of contemporary applied „. lfar . la , lyiil| 

follows almost trivially Ti- <. 

laiiy. it is th. aggregate of satisfaction, 

in dollars, achieved from the consumption of a quantity of a 
good, less th. dollars spent to purchas. this quantity. 

Like Dupuit, Marshall viewed the market demand curve as a 
reflection of the "aggregate of satisfaction" derived from the 
consumption of the good. Marshall gav. a geom.tric 
r.pr.s.ntation of consumer's surplus. This is ar.a DOHA in 
figure 3, which depicts the market demand schedule for tea 
subtracting fro, this th. amount paid for th. t.a, th. pric. of 
t.. tim.. th. quantity consumed (area OCAH) , g ivfc . th. amount of 
consumes' surplus derived from tea consumption at price AH, or 
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area OCA. 

c * TJlS Path-Dependency Problem 



B«for. analyzing the conditions that allow us to use 

consumer's surplus as a measure of utility chanoa 

uuxxity change, we first note 

that con.ur.r-. surpXu, „.. d not b. v. U -d. f i„. d in oas „ ^ 

tn. pric. o, .or. thsn on. good oh.ng.., or wh . n prio „ and 

incoM ohang# - Thatis - - -y 9.n.»t. di«. r .„ t valUM , or 

=on.u..r .urpiu. d.p.»di„, on ^ ^ in whioh ^ conaider ^ 
variou. p rlo . and inoODa changM . cma<mn surpiua b< 

the Path of adjustment." This is the so-called 
path dependency problem [5]. 

For example, consider the cas« U h fl « *w 

«r tne case where the price of two goods 

7" SiBUlt '~*' in f igur.. 4{ .,. (e) . Tha pricas 

- « an d ^ changa from and 0 ^ a p , ^ ^ ^ 

^ b. two po.. ibl . paths o£ adjustmant . Ihay ^ depicte l ^ 
«*■*- «,.,. Wong tha hangaij ooMidared {irjt 

causing a ris. in oonsUMr surplus ^ ^ ^ ^ ^ ^ ^ 
aX.o cau... Dj t0 lhift out , rasulting ^ ^ ^ ^ 
•urplu. o t x + Y when tha pj fau u sub , aquantly ooMidared 
Along ^ th. Pj ,.11 is consi d . red tirst , bringing , 
surplu. incr.... et x plus , whan ^ „ ^ ^ ^ ^ 
account, an addition.! =on.u».r surpiu. ri.. of ar . a „ + v ^ 
chang.. in waiters und.r path, of adju.ta.nt L a nd L . ar .„ 
U+ X.v and D+V+ x - r..p.ctiv.ly «. ln g^ 1 ^ ^ ^ 
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otd.- in which th. cost-b.nefit analyst considers th. pric. 
chang.. win a , f . et th . u i tiBat , welfare chang> ., tiMt . > mj 
non-unique... ut consul's surplus aiso aria., wh.n a pric. 
chang. occur, along with a chang. in incom.. clearly this i, an 
unacceptable property for » welfare m... ur ., and i. thu . a 
s.riou. d.fici.ncy of consumer's surplus. 

«. can determine, how.v.r, th. condition, und.r which 
consume, surplu. is independent of th. path of adiu.tm.nt. 1, 
th... condition, hold, w. say consuls surplus is ejth 

lnd ' ? ' nden S - " " P-vid.. a unigu. m.asur. of 

w.lfar. chang.. men , any prio „ ^ 

surplus is unigu. if and onlv if th. incom. .ffects of pric. 
=hang.s (a „d thus incom. .la.ticiti.s of d.mand, of all good, 
for which pric. po.ribly chang. aJ on, th. path 0 f adjustm.nt, 



equal 2ero. 



That such a condition guarant.es uniquen.ss of consumes 
surplus can b. ...„ i„ th. cas. of two conditio, wit. tn . u „ 
of indiff.renc. curves. If a single pric. and inco*. change, 
oonsum.r surplu. is unigu. if th. d.mand curv. do., not shift 
following th. incom. chang.. Thi. occur, wh.n xndiff.renc. 
curve.- ar. v.rticaUy parallel, a. d.pict.d in , iyJr , 5 . A ri „ 
in incow, ,. y frol , Bl t0 „ 2> r .. uUl ^ no ^ ^ 

=on.u»ptio„ of good on.. In oth.r word., th. incom.-con.umption 
path for th. good i. vertical. As incom. chang.. (at a con.tant 
pric.) th. same demand curve i. gen.rat.d, a. shown by demand 
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curv. D in th. figure. 

If wuiy pries chang., th. condition for the uni^.ness of 
consume. , urplu , ls that th , impj>ct Qf ^ prlo< ^ ^ 

A on th. demand for good B be equal to th. impact of th. pric. 

chang. of good E on th. demand for good A (i.e. .quality of 

cross-price .ff.ots) . This condition must hoid for an pairs of 

good, for which pries possibly chang. i„ ord.r to have 

uniqueness of consumer's surpius for th. can. when meny pries 

chan,.. This condition is equivalent to th. condition that ail 
incom. .„.«. b . >qual £or tho>< good> whQM pri<jM 

Th. unigu.n... condition is .asiiy extended to th. cas. .,h.n 
all pries chang.. But wh.n incom. .lasticiti.s ar. .guai for .1! 
goods, th . fact that consum.rs must satisfy budget constant. 
i»Pli« th.c incom. .lasticiti.s of demand .qual unity. This 
condition on pr.f.r.nc.s giv.s ris. to incom.-expar.sion paths 
that ar. rays from th. origin, as d.pictad in figure 6. consumer 
preferences satisfying sue, a restriction ar. called homoth.tic, 
as defined above. 

The important issue is whether these elaborate conditions 
ever hold in th. real world, or whe- v they are approximately 
true, nm answer is of ,ourse an empirical one, but the evidence 
to date i , overtiming thaL Income .«.<*. are nignif icantly 
pc.iciv, and that incca. .xasticitie. of d.mand ar. diff.r.nt for 
diffren^ goods. one recent contribution to th. debar, 
concludes, "Cn^ally, the conditions for uniqueness of consumer 
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surplus change may be so restrictive as to be unrealistic in many 
cases." [ 5 , p. 8 0] 

The non-ccnstancy of the marginal vtiiity of income thus 
renders consumer's surplus meaningless as a measure of individual 
welfare change. using consumer's surplus for this purpose is, 

according to Eugene Silberberq "usinr, • 

xwt^cBrg, using the inappropriate to 

measure the undef inable. [n, p . 362] 

D. miimm^SU M«sures or individual Welfare change 

Consumer .urplus i4 . valid of ^ ^ 

under very r..trictiv. conditions. In th . 1940 , 3 BrUijh 
economist John Hicks proposed four measures which, while still 
not direct!. i inlcsd to utility, , ^ ^ 

consumer preferences. Hicks' measures are based on the concept 
of willingness-to-pay, that is a monetary equivalent of th. 
consumer's preference for or against a change in economic 
conditions (i... pricaa and/or _ ^ ^ 

measures, f irst prasantad ^ ^ ^ ^ 

Rehabilitation of Consumer • s Surplus ,» are easily illustrated 
using consumer indifference curves [25]. 

Consider a consumer assumed to be a utility maximiz.r with a 
strictly qua.icor.cav. (twic. diff.r.ntiable, utility function. 
Thi. con.u.er.. pr.f.r.nce. ,r. depicted in figure 7. lnitially 
th. c,„sum.r c. pric.s Pi .„ d con.um.s at point a, wh.r. h.r 
»nic.» (i... strictly convex, indifference curve, ui, is tang . nt 

to the budget line with slope pi. No w sl , Bnn .. « 

f rx. now suppose government policy 
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lower, th. pric. o£ good x and th. consum.r now tac. th. budg.t 
lin. with .lop. P2 . Th e rational consum.r now consul... at point 
b, th. t«ng.ncy of h.r indiff.r.no. map with th. n.w budg.t lin.. 
Thi. indiff. r .nc. l.v.l r.pr.s«nts utility 02.. wh.r. 02 > ni. 

Th. gu.stion facing th. cost-benefit analyst is, "How much, 
in monetary term,, ha. our consul, w.lfar. improved as a 
rasult of th.pric. drop (cefris paribus) ? » As th. th.ory of 
ind.x numb.rs impU.., an intinite ^ ^ ^ ^ # 

of r.pr.s.nti„, this w.lfare chang.. two sugg.st.d by Hicks ar. 
particularly app.aling because of th.ir r.lianc. on th. id.a of 
willingn«ss-to-pay. 

Th. c^Binsatina variation (CV, i. th. chang. in income 
nsce.s.ry to 3 u.t comp.nsat. th. consular for tha loss of utility 
du. to a pric. incr.as.. Th . equivalent variation (EV) is tha 
amount of income that would hav. to b. taken from th. consumer to 
max. th. consumer as well off after the pric. decrease. 

The CV and EV can be derived using th. .xp.nditur. function 
also Known as th. cost-of-utility function. Th. cost-of-utility 
function is d.riv.d by determining the minimum expenditure (at , 
givan set of prices) required to attain a certain level of 
utility. The co.t-of-utility function, E - E(P,u°,, thus 
determine., in dollars, how much money i. n .. dM for th . emmn 

to attain a fi„d level of satisfaction, givan pric... This 
conc.pt lend. it ..i t nic . ly to w . lf „. analysij _ ^ ^ ^ ^ 

can b. calculated as th. difference b.tw.en two expenditure 
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function.. That is, Ut P , u be i, .,1 wi 

0 pricM and utility 

condition, and P , u be price and utility -ondin 

11 utility conditions following 

a public inve.ta.nt project. Then EV - EfP „\ ,, B 0 

,( v u } -«v } « 

ifflag ~ « - - * * — by drawing an 

a r n ^ budw iin - — - th. r . uvant budg . t g line 

following the price change (i... with .lop. P2) t 

original i„ diff . r . nce curva Th ^ "> ' tangent to th. 

b. m.a.urad , comp.n.ating variation can than 

* mM »ur.d along the vertical a*i« < w 

Other N 4liCh fflM » Ur " all goods 
other than X/ or income) as th. 

budget li„as In fl ^ b * tW " n ^ tW ° 

' In figUra 8 ^ is distance 

. * vertical distance between 

t.ies. two parallel budget lines m •< 

m2 . " * In 8 it i. distance m3- 

Notic. t.\<it in th. ca.. of a pric. fall ,h 
variatHon tha aouivalent 

variation may not b. bounded since th- 4****. 

™ since the indifference curve may be 
asymptotic to th. v.rtical axis. m . is alflQ . * 

welfare^ ^ ^ ^ « Uli ~^ « — of 
w.lf.r. change. Th. e^,^^ ^ ^ ^ 

increment of a .ingl. commodity that could b. rwBov . d fron ^ 
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n«v consumption bundle such that th. consume would b. 
inditf. r «,t b.tw..n th. modifi.d bundl. and th. original bundl.. 
in tigur. 9 , i.t point 1 b. th. original consumption point, and 
=on.id.r a mov. to point 2. Th.n th. compensating surplus i. 
dx^ Ta*in, this amount of X n away trom th. con.um.r l.av.s h.r 
as w.ll off as originally. 

Ths sguival.nt- surplus real <• <■■.. • 

ipiia (es) is th. incr.rn.nt of a singl. 

commodity that must b. addan <-,.,.>. 

add.d to th. original bundl., such that 

th. consumsr would b. indiff.r.nt b.tw.. n th. modifi.d bundl. and 
th. n.w bundl.. In fl?ure9( Utpointl b# ^ or . 9inai 

consumption point, and consid.r a mov. to point,. xh.n th. 

eguiv.l. nt aurplu. i. - dx Adding thi . ^ ^ 

th. origin.! bundl. l.av.. th. consu».r a. w.u off a. with th. 

mov. from point 1 to point 2 [22]. 

Oon.id.r.bl. d.bat. pr.vail. ov.r th. r.lativ. m.rits of th. 
four Hicksian m...ur... on. probl.m of th. cs and cv m.asur.s i. 
thsy ar. ba..d on th. origins consumption bundl. and m.a.ur. th. 
-n.y (i „ the oa „ of cv) or amount of th. good (in th. cas. o, 
cs,r.guir.d to r..ch th. n.w l.v.l of w.lfar.. As a r..ult, two 
diff.r.nt origin.1 consumption bundl.. that li. on th. 
indiff.r«c. curv. will bring diff.r.nt m...ur.s of „on.y or 

good. t0 ichi . v . . n . w v%ltm ^ pi9ur< w 

illustrate, this probl-m for th. cas. of th. CV: 

Con.id.r consumption bundl. a, contains in t) . u tn . 
pric. of good x fall., th. consum.r now consums, at point c, 
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FIGURE 9 




02. Th. cv from this price change equals m4 - a3i th „ amount of 
»<=n.y th. consumer must b. compensated to forego th. p ri c. change 
yet attain the new level of welfare. Kow consider initial 
consumption bundle b on Ul. Suppose the price of x fell, , uoh 
that the consumer can optimally reach U2 . The CV of this pric. 
fall egual. .2-1. i„ g9neral ni . m3 do „ ^ ^ ^ ^ 

th. welfare change, as far as th. consumer is co„c.rn.d, is th. 
same in both cases. Th . cv, b . oaus . it ^ ^ on ^ 

bundle, may map different value, on to identical welfare changes. 
Th. EV and ES do not hav. thi, shortcoming b.cau,. th.y ar. has*. 

on the nmw welfare lav^n «~ 

level, that is, th. w.lfar. l.v.1 following 

th. pric. or incom. chang.. 

A comparison of consum.r ,urplu, with CV and EV is h.lpful 
in understanding economist,, affinity for the latter two measure, 
compared to th. ar.a und.r th. Marshallian d.mand curve. Th. 
comparison r.guir.s th. use of HicKsian demand curve,. „ick.i.n 
or co»p.n»at.d, demand curve, represent the locu. of amount, of a 
good con,um.d at different prices, holding th. utllty l.v.l 
constant a. th. pric. chang... Th. d.rivation of th. HicKsian 
d.mand curv. i. ... lly ,..„ with th . us . of 

In figur. U(.), point , a , b and „ r . pr ,.. nt bundlji (<jf % ^ ^ 
con.umed «h m prio . ot x ch „ ng „ but ut . uty u (iMd ^ ^ 

Th. combination of pric. of x and con.umption of x ar. 
tran.f.rr.d into P^, s P a °a in figur. 11(b). T h. locu. of 
th.s. points, lab.ll.d H(P,tn, i, the Hicksian d.mand curve. 
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The compensating variation can thus be represented as the 
area undo* the Hicksian demand curve demand between the old and 
the new price of good x. This follows from the definition of CV: 
the amount of money which must be taken away from a consumer 
after a price (and/or income) change to restore the consumer's 
origin al welfare level. That is, if the price of x falls from p 

1 

to p then money must be taken away from the consumer if that 
consumer is to be left as well off as originally. The area under 
the Hicksian demand curve between the original and new price is 
that amount of money. The EV can also be expressed as the area 
under a Hicksian demand curve. But for EV, the measure is made 
under the demand curve whose argument is the new utility level. 

The Marr v iallian or uncompensated demand curve can similarly 
be derived with the use of indifference curves. The Marshallian 
demand curve is the locus of tangencies of indifference curves to 
the budget line as the price of the good changes. That is, it is 
the price expansion path for a good, plotted in p,q space. This 
is depicted in figure 12. As the price of good x falls [and 
assuming the good is normal, that is, its demand increases 
(decreases) with a rise (fall) in income], the income and 
substitution effects reinforce each other, leading unambiguously 
to a rise in the quantity demanded of x and, ceteris paribus, a 
Igher level of consumer satisfaction. 

As stated above, the consumer surplus change associated with 

a price fall from p to p in the area under the Marshallian, or 

1 2 

uncompensated, demand curve neween the original and new prices. 
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How are the Marshallian and Hicksian demand curves related? An 
answer to this question gives also the link between cv, cs, ES 
and EV. intuitively, we can see that for prices below the point 
of intersection of a Hicksian and Marshallian demand curve, the 
Marshallian demand curve lies to the right of the Hicksian demand 
curve, we are, of course, ruling out the possibility of a non- 
normal good. A fall in the price of good x brings, with income 
and substitution effects, a rise in the consumption of good x. 
But if utility is held constant, then the price change will 
induce only a substitution effect and thus a smaller increase in 
the consumption of x. Conversely, a price above the price at the 
intersection of the Hicksian and Marshallian demand curve will 
reduce consumption of x more if utility is not compensated (i.e. 
along the Marshallian curve) than if utility is not allowed to 
fall (as with the Hicksian curve) . Thus the Hicksian demand 
curve is everywhere steeper than the Marshallian demand curve. 
And if we derive Hicksian demand curves at two different utility 

levels, u and U , the Marshallian demand curve will intersect 
1 2 

each of these demand curves at a single point. Obviously, the 

two Hicksian demand curves, by definition, can never intersect. 

This comparison is «"mmarized in figure 13. The Hicksian 

demand curves are everywhere steeper than the Marshallian demand 

curve. Consider a price fall from P to P . cv is area A the 

1 2 

area under the Hicksian representing the original utility level. 
The change in consumer's surplus is area A + B, the area under 
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the Marshallian demand curve. The EV, due tc the pzice change, 
is area A + B + c, the area under the Hicksian demand curve 
representing the newly attained utility level. Thus, in general, 
CV < consumer's surplus < EV. 

The exceptional case in the above analysis is when there are 
no income effects. in this case the Hicksian demand curves and 
the Marshallian curves coincide. This is a particularly 
interesting case for our welfare measures. when there are no 
income effects, cv - ev » consumer surplus. 

VI. Re cent Innovation in W fa : fare Measurement 

When income effects are positive, the Hicksian demand curves 
and Marshallian demand curve do not coincide, and CV < consumer's 
surplus < EV. Robert willig attempted to develop bounds on the 
difference between the consumer surplus measure and the accurate 
measure of welfare change as measured b/ the EV or CV [30]. 
Willig' s article, "Consumer Surplus Without Apology," is now 
commonly cited as support for the use of uncompensated demand 
curves in applied welfare analysis. According to Willig: 

S2 8 «T d ^° a ? b * explicitly calculated from observable demand 

SSiAvW^J* i J? 2 ttat i n mOSt WlicatioM the error of 
approximation will be very small. m fact, the error will often 

™Ji vershad ? wed by the errors involved in estimating the demand 
curve... the results in no way depend upon arguments about the 
constancy of the marginal utility of income. [30, p. 58] 

The derivation of the error bounds is mathematically 

complex, but graphically it is easy to see what Willig is 

proposing. In figure 13, described above, we see that, for a 
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single price change (from ton, the compensating variation 
i» area A, the equivalent variation area A+B+c and consumer's 
surplus area A+B: We have already noted that if there are no 
income .ff. c t., then the three curves coincide, areas B and c 
disappear, and the three measures are identical. But further, as 
Willig show, rigorously, if ar .as A, B and c can be estimated 
from observable phenomena, then the center's surplus measure 

can be adjusted so that it clo.ely approximates the cv and EV. 

Area B can be approximated using the income elasticity of demand. 

The adjustment derived by Willi, !. thus a function of the 

elasticity of demand and the observable price and quantity 

change : 

For a sing^ price change, if 
0 0 
/NA/2a /<- .05, /MA/ 2m /<- .05 
0 

and if /A/m / <- .9 then 
0 

(i) (M/A/)/2n <- (C-A)//A/ <- (N/A/)/2m 
and 

0 Q 

(ii) (M/A/)/2n <- (A-E)//A/ <- (N/A/)/2m 

where 

A - consumer's surplus *rea under the demand curve between 
the two prices (positive for a price increase and negative for a 
price decrease) 

C - Compensating variation corresponding to the price 
change . 

E - Equivalent variation corresponding to the pr.ee eha-ge. 

S2 
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a - consumer's base income. 

M and M - respectively the largest *nd smallest v>: iv! s ~? 
the income elasticity cf dsmand i- - r P ~ pr ;,.„ 
consideration. 

Wiilig argued that only in "rare "a«<!» u< n 

/ in - as9 s win such percentage 

error bounds be exceeded B nf 

exceeaea. But his approach has other 

limitations. For one, his formula relies on the change in real 

income due to a price change being a very small fraction of 

total income. Moreover, if the income elasticities of demand 

used in the formula are correctly estimated, such estimation is 

of a full system of demand equations. But if information exists 

to estimate a full system of demand equations, then the Hicksian 

demand functions can also be estimated. in this case, the CV and 

EV can be calculated directly and do not have to be approximated. 

While Willig. s -approximations" have been taken as a 
justification for continued use of consumer's surplus in applied 
welfare analysis, Yrgo Vartia recently developed an algorithm for 
calculating compensated income (and thus CV and EV) in terms of 
direct demand functions [29]. Vartia relies on the assumption 
that the integrability conditions hold. These common] y-assumed 
conditions on preferences allow one to posit the existence of a 
well-behaved utility function. But instead of proceeding to 
discover this underlying function, (of-n an impossible algebraic 



"»*>, vartia develops an algorithm to directly calculate th 

compensated income levels needed to make an "exact" measure o. 

welfare change duo to a change in economic conditions. This 

-I- possible the calculation or CV lnd EV for clasges of 

P-eferences previously excluded from applied welfare analysis. 
According to Vartia: 

tS a ?s?^?En t ?o srssss £ °- « 

tc work with and estimate more Slniri? L™^*! E "^^ p5i ^ 1 « 
adjust the estimated functions ?™ ,.f? ! ° f damand '"notions, 
conditions ...in the relavan? r.^?™ atlS f i ' tn " integrability 
ordinal welfare =0*^^^"^%^^^ ° Ut " bit »^ 

™* is a significant breakthrough because specific 
functional forms reguire very restrictive assumptions, such as no 
-come effects (constant return., to scale Cobb-Dougias, , or 
constant elasticity of substitution («S) . 

To summarize, recent efforts to use observable phenomena to 
calculate accurate welfare change measures have gone in two 
directions. Willi, derived error bounds for consumer's surplus 
« an approximation of E v or CV. vartia, in perhaps a more 
funaamental innovation, found an algorithm for deriving 
compensated income (and thus CV and EV, from observaMe price and 
quantity data without integrating back to the explicit utility 
function. unfortunately Vartia's innovation has not, 
been integrated into applied welfare analysis, 
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1ZI. Social Welfare Measurement 

A. Aggregation for Cost-Benefit Analysi s 

If there is controversy over the optimal measure of 
individual welfare, there is perhaps even greator dispute over 
the method of aggregating individual welfare changes to measure 
changes in social welfare At the disaggregated level, 
consumer's surplus serves as a kind of benchmark, to which other 
measures are compared. Analogously, social welfara measures are 
commonly compared to the principle of Parato optimally [See, for 
example, the presentation in 2], 

Pareto optimality is defined as a state where no one can 
improve their welfare without someone else's welfare being 
reduced. Accordingly, the Pareto criterion calls for selecting 
any project that increases the welfare of at least one individual 
without leaving anyone else worse off. 

The main weakness of the Pareto principle is that it does 
not provide a basis for comparing different Pareto optimal 
points. Generally, a decision rule that can judge the merits of 
all possible alternatives is called complete. The Pareto 
principle does not satisfy the completeness property. 

In an attempt to overcome this shortcoming of the Pareto 
principle, Kaldor and Hicks developed in 1939 the compensation 
principle as a basis for social welfare decisions [24,26]. The 
compensation principle states that a project should be undertaken 
if individuals' gains from the project exceed individuals' 
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liases. That is, a pro:ect should ne -rider taken if tne - ;_rv >----" 
tnose who gain from the prc;ect; coild condensate tr.e ■•'cc-rs" 

;' those who are made worse off with the project; and sti' ift»r 
paying compensation, be better off than with.. the project. "'he 
Hicks-Kaldor criterion is thus known as the compensation 
principle . 

The link between the compensation principle and the Pareto 
principle is important. The compensation criterion says that a 
project should be accepted if gainers could potentially make 
losers as well off as without the project and still be better off 
themselves. Appropriately, the compensation criterion is also 
known as the potential Pareto improvement criterion. The 
important point is that, as Hicks and Kaldor stated the 
criterion, whether compensation occurs is irrelevant. The cost- 
benefit analyst should, according to this rule, only point cut 
the Potential superiority of one state over another, net 
recommend that the movement be made or not. if compensation 
takes place, then we have a Pareto improvement. 

A useful tool in determining preferred allocations according 
to the Kaldor-Hicks criterion is the Scitovsky indifference 
curve. Figure 14 shows how the Scitovsky indifferece curve 
-nerein SIC) is derived, Suppose initially output is q~' q and 
allocation is at Pareto optima- point a. The SIC corresponding 
*"" c roint - 1S derived by holding C fixed and cnanama 0 c 
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0^ is fix*, A's indifference map stays the same; B , 3 u alt . r , d . 
Chen,, euch thet ... indifference map contains an indifference 
curve r.pr...nting the same utility as v and is tangent co ».. 
indifference curve containing a, representing utility level u* 
The new output bundle, o ^ that gives such a result is contained 
™ .w. In 9an erai, the ScitovsKy indifference curv. is the 
locus of totel output bundles Just sufficient to allow ell agents 
to achieve a vector of specified utility levels [5J. 

The scitovsKy indifferent curves are thus helpful in 
evaluating alternative "states of the world" according to the 
Kaldor-HicK. criterion, output levels lying on a SIC above (i.e. 

north east) the qtp ~ . . . 

> the sic containing fne alterrative bundle are 

superior to rhi* a i rft% . ^ . 

-hi. alternative bundle by the Kaldcr-Hicks 

criterion. The logic can be seen in Figure 15. 

■K corresponds to output bundle 0 and allocation a. 
compare o & to 0 b . At point „ individual » A better ^ ^ 
-dividual B is worse off. Thus by the Parato fa ^ ^ 

superior to a , and a is not superior to b. But the Kaidor-HiCs 
criterion depends on the magnitude of the gains and losses to 
each individual. Thus if the gains to individual A are greater 
(in money term.) than the losses to individual B. then b is 
superior to a by the Kaldcr-HicKs criterion. How do we Know i, 
this is, in fact, ^ne case, Point f couid be attained in an 
economy producing ^ , ^ and point f> slnoa it ^ ^ ^ 

could support an allocation where ail agents are as well off a's 
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at point a, 3ut o lies to the northeast of point f. Thus * 
move from o to 0^ could x^v« everyone better off. This -^ve 
thus satisfies the potential Pareto improvement criterion. 

T. Scitovsky pointed out that the Kaldor-Hicks (herein K-H) 
criterion leads to reversals of social choice [28]. That is, if 
state A is superior to state B by the K-H criterion, once the 
move to A is made, it is possible for state a to be superior by 
the same criterion. Figure 16 depicts a reversal. Compare 0 at 
a and at c. at c is superior to 0 at a by the Vh 

criterion, since from c we could move to d where all are better 
off. Point d at O s corresponds to SIC \ if no compensation is 
Paid, then compare O b at c with 0 at\. From a, we could move 
to b, where all are better off than at c. Thus 0 at a is 
superior to O b at c by the K-H criterion. Point 5 
corresponds to sic^. This is the reversal, which arises became 
the status quo is compared to all allocations from the 
alternative state. 

Scitovsky attempted to overcome the reversal problem by 
establishing a criterion whereby a is superior to b if a is 
superior to b by the K-H criterion and b is not superior to a by 
the K-H criterion. According to Scitovsky: 

the new situation so to SSSj.JSSt! ?n h f h * r is P 088 ^* in 
better off than he was il thl Ti?? • !, "I* as to maka «vervbody 
must see whet^r ttlrting ^^SituSiiSi. W " 
possible by a mere redistribution * i n ^ ial situation it is not 

superior Z tn.^ru^^^^S^fn 1 ^^^^?.* 
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•™* If the first is possible and the secord ^ 
•nail say that the now situation is better tha£ -hi a ?? S31i3le ' w « 
the flr ,t im impossible and the second possibli tl ? a f,' If 
both in impossible, we shall refrain f?oS M ^ n « f al \/ ay 
proposition. [26, quoted in 2, p. 149] lng a welfa ^e 

An important problem with the Scitovsky criterion (and the 
K-H criterion as well) ls that it ffiay lead tQ intrangitivQ 

ranking of alternatives. That is, it is possible for a to be 

preferred to b an^ h k*. * 

an- b to be preferred to c, but for c to be 

preferred to a. [see i, 9, 181 

Paul Samuelson criticized the K-H and Scitovsky criteria 
essentially on these grounds, and proposed an alternative [27] 
Samuelson said that even if the gainers could compensate the 
losers and the losers could not then profitably bribe the winners 

to i-everse the oroipri- t\ * -uu „ 

ne project (i.e. the K-H at.d Scitovsky criteria are 

satisfied, then we oan >tm ^ deternine ^ preferred 
alternative. What is reguired is not to compare ail accessible 
bundles from one allocation to another bundle, but to compare ail 
accessible bundles fro. one allocation with all those accessible 
from the other allocation. Samuelson used the concept of the 
utility possibility frontier, or the iocus of combinations of 
levels of utility in a given state of the wor.d. By samuelson's 
definition, an unambiguous social choice could be made between 
alternative, only if the utility possibility frontier under on. 
alternative i. everywhere above the utility possiblity frontier 
for the other alternative. if the utility possibility frontiers 
cross, then there exist accessible distributions in each state of 
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the world superior (by the Pareto criterion) to discretions in 
the other state of the world, and thus no clear superior 
alternative exists, in Samuelson »s words: 

infinitely. Instead of Ttwo pSint tett 52 n^/^""^, ■ th ?* 
large number of tests - th?«- 7. El 6 need an infinitely 

of the^tility-p"«?bilitJ Siii? Y ' We nuSt be sure that on « 
other... Just Y H ScUovsJv ^ e W h ^ outside the 

•compensationists* for assumSg thTcorS£S22^ ^"J*. and 
ante, so we must criticize 1 !!. ! iT of the status quo 
correctness of the statuJ ^ ? assuming in some ronse the 
[27, p. 10] atUS qUo ante and /° r the status quo post. 

Figures 17(a) and (b) illustrate Samue] son's argument. in 
figure 17(a), b is superior to l according to the Scitovsky 
Samuelson calls this result "false because there are points on 
each frontier superior to some p^nts on the other frontier. To 
Samuelson, the only satisfactory definition of a social 
improvement (in his words, an increase in real national income) 
is when the utility possibility frontier is above the other 
frontier, as shown in figure 17(b). 

Samuelson's result dealt another blow to the attempt to 
establish objective criteria for social decision making. He 
states, "The new welfare economics does not go all the way in 
settling the problems of normative policy: taken by itself, and 

without supplementation, it goes virtually none of tne way..." 
[25, p. 11] 
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B. Which Criterion for Cost-Ben efit Analysis? 

Cost-L-mefit analysis is sometimes taken to be synonymous 
with the application of the Kaidor-Hicks criterion. As described 
above, this criterion is not above criticism. Yet it is simple 
to apply and it is complete, that is all alternatives can be 
compared. The Scitovsky and Samuelson criterion do not give much 
more information than the Pareto criterion, which itself was seen 
to not satisfy the property of completeness. Moreover, we saw 
that the social welfare function, while theoretically most 
general, is difficult to apply in practice because of the 
contentious issue of the appropriate weights. As a result, the 
Kaldor-Hicks criterion is often adopted for cost-benefit 
analysis. 

We saw that on a purely logical level the Kaldor-Hicks 
criterion suffers from potential reversals. Obviously a cost- 
benefit analyst should not recommend that the bridge be built, 
then upon further analysis recommend it be destroyed. But also 
rrom a normative viewpoint, the potential Pareto improvement 
criterion has been criticized for ignoring the distributional 
impact of public investment. This consideration of distribution 
in cost-benefit analysis is a contentious issue among economists. 

There i. a strong tradition that views distributional 
considerations as outside the proper scope of cost-benefit 
analysis. This view is perhaps most explicitly presented by 
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Harberger, in his famous article, "The Three Postulates of 
Applied Welfare Economics: An Interpretive Essay." [21] The 
third postulate states: 

when evaluating the net benefits or costs of a ai^n 

Harberger 's argument for ignoring distributional considerations 
is based 1... on logic than tradition and pragmatism. He claims: 

The three basis postulates 
to this need: their si™^!!?*- ' * * P r ? vid0 a <*« minimus answer 
tradition that thSv r!£2ii^ Y i'i their robu8tnMS and the long 
probable common denominate? ut f 2 r th ™ " the mos? 

procedure, fcr applied Sel?ar« * P rof «« ion al consensus on 
appj.iea weirare economics can be based. 

According to Harberger, economists are no more (or less) 
qualified than anyone else to make distributional value 
judgments. This point seems to confuse the issue, however. 
Economists would unanimously agree that the normative issue of a 
desirable income distribution is a societal question. However, 
economists are the best qualified to estimate the distributional 
impact of public investment. Thus, while economists should not 
impose their own judgments, they should help policymakers 
formalize their distributional goals. 

Walter Hettich [23] and others have argued that there is no 
theoretical basis for ignoring distributional issues in cost- 
benefit analy.is. Harberger implicitly assumes that the marginal 
utility of income is the same for: all individuals. This is a 
difficult assumption to swallow ir a model based on individualism 
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and consumer sovereignty, 

Harberger has also argued that the distributional impact of 
a giver ouJ?liC project ig ugually go MaU com?ared Zq ^ 

level of affected people that such distributional consequences 
can be ignored without altering the cost-benefit analysis. But 
Hettich insists the analyst cannot, on a priori grounds, make 
this assumption. Moreover, it seems obviously false in the 
analysis of large-scale infrastructure projects in developing 
caries. Such an assumption requires prior empirical analysis. 

Thus the Kaldor-Hicks criterion, because it considers only 
pc^antial welfare gains, ignores the distributional effect of 
projects. if compensation is not paid, then, unless decision 
makers value gains (losses) to all individuals as equally 
(un, desirable, a project that satisfies the potential Pareto 
improvement criterion might not be a socially preferred outcome. 
Of course if income transfers were costless, then the implicit 
distributional weights of the potential Pareto improvement 
criterion would be acceptable. Robin Boadway has pointed out the 
difficulty (i.e. cost) of carrying out compensation. As a 
result, he claims, the same public investment project with and 
without compensation should be analyzed as two separate projects. 
Just, Hueth and Schmitz agree with this view but, appropriately, 
see it a. a di.tributional issue subject to normative judgements. 
Tney state: 

...one of the problems with the principle is that it 
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based on potential rather than actual gains. Thus <n »n V 
context, the payment of compensation is a MtSJ'th?* y K u Y 
decided by policj makers endowed with S/aStho5tS ?n aSS^H 
income distributional issues. [5] autnority to determine 

A final limitation of the Kaldor-Hicks criterion, relevant 
to all the compensation criteria as well as the conception of the 
social welfare function by Bergson and Samuelson, is its 
inclusion of individua l valuations exclusively. There are 
cases where government decisions override individuals' 
valuations. Th e concept of merit goods (or bads) is an attempt 
to deal theoretically with this phenomenon. Examples of such a 
case are mandatory education urtil age 16 and outlawing the use 
of certain narcotics. while perhaps these laws would be 
unacceptable under the Kaldor-Hicks criterion, such a cost- 
benefit analysis has not been performed due to the simple 
imposition by society of such "consumption patterns." The 
decriminalization of marijuana in some states is an example that 
even paternalistic social values change over time. 

Despite the limitations of the Hicks-Kaldor criterion, it 
has become the starting point for cost-benefit analysis. This is 
largely due to its conceptual simplicity, its link to 
willingness-to-pay measures of individual welfare change and, 
perhap. TO .t important, the lack of a viable alternative. The 
social welfare function, of which the Kaldor-Hicks criterion 
could be considered a particular form, si fflp i y waa never dftVe . lopad 
into a useful tool of applied analysis. 
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Chapter j 
BENEFIT AND COST KGDELS 
John D, Worrall* 



Ban.fit-co.t anaiysi, of th . F . d . r , 1/Stata Voe . tloMl 
Rehabilitation <VR, program has become a virtual cottage 
indu.try. xh.r. hav. b..„ dozens of such studies in th . last two 
a.=«d... A handful of th... hav. appaarad In th. .conomics 
Ufratur. and, with th. r.maind.r, M v. s.rv.d as inputs in th. 
management information systems and public policy d.cision maKin, 
sat. of program directors and lagislativ. bodi... Th. goals of 
chas. ,tudi.s, a. wan as th. sophistication of th.ir design, 
hav. diff. r .d markedly. In this psp . r „. ^ ^ 

g.neric problem o, att.mpting to d.t.rmi„. (., th. impact of a 
tr.at».„t or tr.atm.nt effects on future wages in th. face of a 
non.xp.rimental d.sign .nd, (b) 3 on. of th. „...ur.m.nt probl.m, 
specific to th. vocatlona! rehabilitation program. Although the 
fcrm.r is . xc ..dingly difficult, the latt.r may b. even acre 
problematic. w. .hall . XMin . the iBplicit d „ igns Qf ^ ^ 
the studies of th. F.d.ral/stat. programs, and contrast th« with 
th. m.thod. that hav. b.en recommended or applied in th. 
valuation of other r.m.dial manpower programs. Th e studi.s 
=hcs.n for analysis highlight some of th. difficulties in this 
typ. of r.ssarch. 

♦Associate Prof.aaor of Economics. Rutgers University 

112 



lis 



SB. l»ES£t of a Tr.atn.nt ^ on Future Wages 
Con.id.r . group that ent.ra a rehabilitation program at 
tim (0). Asauma that th.r. ar. , p . opl8 in the group , Wa 
obaarv. th. of that group , t ^ (o) ^ ^ ^ ^ 

fix.d point in-ti,., (0 + k) , aft.r th. a PPl ioation of the 
tr..t«»t. a) Suppoaa tt . wa5 . of tt> ^ individMi ^ Wm 

(0 4 k) is grsatsr than at .-o> ^ . 

iQU ax; IQJ# can ws deduea t-h**- 

UBauci tnat the exposure 

to th. v* prooraM =au..d . wao. ,ain ? b) 0r , u „ 



iO-Hc ' 10 
i-1 i-1 



of th. diff.r.„c.. b . tw „ n wagM ^ ciosur< (o + ^ 
=P«in 9 ,o, i. po. itlv ., v< fce r4a>onabiy cartain 

axpoaur. to th. tr.atn.nt caused th. „ag. gain7 obvlously tha „ 
«e a hoat of r .„ons „h y w. oannot. F or exaapi., th . „ ag „ „ f 
th. group » y hava , rown over withouf appiicstim 

treatment . 

suppoa. „. stteapt to ^ againat thu obvioM thrMt ^ 
vaUdity b y examining th. „ age a of anoth.r group of si.e , that 
was not exposed to th. tr.at».nt. „. might contrast ^ Qf 

th. tr.atn.nt group at tin. (0 + ic) { wL ) 

' »i o-Hc ' "Itn th. wag.a of tha 

oomp.ri.on group at th. ..». point in ti». , w= , „ „. 

Q+fc ; * Ar w * 



i-1 i-i 



wa atiU couid not b. crtain that th. tr..t».„t caus.d highar 
wages. it » y „. the oaa. that th. wag.a of th. treatment grovp 
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!tf 0 } at tiffl * (°) were greater than those ^f the comparison group 
(w Q ) at the same point in time. We might postulate that the 
wages of the comparison group were lower than those of the 
treatment groups at time (0) and (0 + *) bacause of SOBe 
unchanging characteristic of both groups. Perhaps, we could 
control for this unchanging characteristic (fixed effect) as well 
as for the effect of the passage of time with some differencing 
technique, ; 

such as that given in (4), where the difference in differences 
might be attributed to the treatment effect. The choice of (2), 
(3) or (4) as an estimate of wage gain reflects the researcher's 
belief about the nature of the treatment and comparison groups' 
decision to participate in the VR program/ and the time path of 



wages. 



Random Assignment 

If eligible applicants for VR services were randomly 

assigned to a treatment group (T) or a control group (C ) . then 

the decision to participate would truly be controlled and the two 

groups could be considered homogeneous. The wage gain, if any, 

estimated by (3) above would serve as the true measure of 

2 

treatment effect at time (0 + k) . m such a researcher's 
paradise, it would appear that all of our measurement problems 
would be solved. 
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Although rando. aa.ign.ent, a nd htnc . p art icip«ion, la th , 
ida.1, acc... to aoci.l a.rvio. prograa. i„ g .„. ral , and . - , ^ 
Program ia , ar ticul a r, is not granted on th. oaaia of tha 
d..,r.. of prograa ev.luatora. Dania! cf Mrvie . 0 „ ^ ^ 
aight o. iaaor.i and on.thio.1. w. . u „.. t aoB , „ Boral „ ^ 
—v. hut fir . t „ ahall eon . id . r , om pot#ntiai probiMa 

maa.uram.nt av.n with random aa.igna.nt. 

Tha population aarvad hv th. n> _ 

ny th. VR progru. ia a y oung ona- It 

i. not unuau a i to find a «k. 

* rshahil itant in h.r twenties who leaves 
the program at tine (o + jo ch- * v 

l« *). She may have a life expectancy of 

mors than fiftv mara 

"ty.aara, th. bulk ot „ hloh sh . aay ohoOM to 

in tha labor forro e . 

force. suppose her wag. is typical of the rest of 

hsr treatment group and we can use i- as 

use iv. as the mean of the other J- 

1 subjects, if her wage at time (0 + k) ( S7 T ) 

tu K) ' [ w o+k ' exceeds that of 

the mean of the control ( 3* ) 

0+k > ' we still do not know if or how 

long the effect of the treatment will last our d,, ■ 

in -Last. our data is right 
cnaorad. The tiaa patha of W T and „<= My ^ 

continue along perall.l path.. <S.e Pig ur. ! . , 3 ^ 1 

we ue. t. aa th. and of th. tr.ata.nt period and (0 + k) „ ^ 

ti- at which group wag. difference* ar . maasured . Ja 

atudi.. o £ th.vapro^, th. elap.. d tia. tr0B the end of 

tr.et-.nt to th. ti.. of ». a .ur.a.nt of th. wag. g ap (0 „ k , . 

(f, i. aither eixty (r .=.„t at udi. a) or 30 day. (oldar studiM) . 

Suppo.e w. «.um. thet the wage gain will M „ (n 

* 111 ra aain conatant fron 

ki tc ro + r) where r ia the date of ~*tir«*,.~~ 

oz -etirement. how do we 
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value th. aggregate wag. gain over this time p. rlo<1? 
int.r..t rat. do w. us. to discount this gsin to present value? 
we do not know with perfect certainty. 

w. might also question whether th. control group had h..„ 
contaminated (See 0 RR, 1M „ by exposure to th, , gen =y (V*, 
administering th. treatment. „. shall r .tum to the,, and 
related issues below. 

Moral Designs 

Although s.rvic.s currsntly are not denied on a random 
basis, client. „ ho are fo und .Uglb!. for vp ..rvic. can be 
randomly assigned to different treatments, and th. efficacy of 
the VP program can be analyse clisnts could b. assigned to th. 
tr.atm.nts by a disint.re.ted third party or university with "no 
axe to grind." Treatment group, „i gh t consist of: 

Group 1 . Federal /state Program 

2 - Privat. rehabilitation practices 

3 - Voucher ti.d to purchas. of rehabilitation 

services 

4 - Ca.h payment equal to an estimate of the value of 

foregons services. 
If thos. i„ group < re= . iv . d , ^ ^ ^ ^ 

w.re not p.rmitt.d to participat. in th. VP. program, they would 
provide a measure of a pure incoma effect. 

Although such a dasiqn would nrmHH*» , 

9 U " LQ P rovl -ae a ruaiaentary measure 
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of tb. rsistiv. .ffiei.ncy of th. VS p ro , r(m , nany problaM in 
addition to th. ti.. path of wag.. B ... uram . nt problm w<Jul<J 
rmain. Th. gain. tro. th. program ar. not li.it .d to th. 
p.cuni.ry on... S ....roh.r. h.v. „ ot b ..„ .„ ce ... ful in 
...suring psychic g .i„. £roa th . progr „ ^ 

Thrall, UB,. A d^ign that allows tho.. .ligihi. £or aarvlc „ 
to purch... th. WO uld yi . ld ^ j^j.^^i^ clisntlg 
•valuation of th. .on.tary .^.^ of ^ ^ 
nonp.c-.ni.ry gain a.sociatsd with th. program. 

" group 4 wr.giv.nth. oa.h sguiv.Lnt of forsgon. 

s.rvio.. and d.ni.d s.rvic.. a n,* h ™ u , h . 

«~ p.y».nt and ,iv.n no instruction ahout what to do with th.ir 
cash award. subj.ef i„ di« aran t, randolv cho..n, ar... could 
b. pr.s.nt.d with ^ schedules £or variou> r . habiutation 
..rvicas that ar. d..ig„ 9i t0 d . riv . deMnd , ch<dulM ^ ^ 
sarvio... Th. co.t of this d.sign „ 0U ld ba tinlseul . ^ 
oomp.ri.on with th. oo.t of th. InC o»e M.int.nanc a Exp.rin.nts or 
th. billion. of o-ollar. that hav. b.an sp.nt in th. F.d.ral/St.t. 
VR program since its incsption. 

It i. not ol..r that d.nial of s.rvic.. on a random basis 
n«d b. imor.1. It has navar ba#n ..^^ ^ ^ 

sciantific .„»., that th. VR program is co.t-b.n.rici.1, or that 
th. individu.1. who partioipat. in progran actuaUy haya 

th.ir productivity (and w.,.., , haalth 3tatus< „ ^ ^ 
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increased by program participation. There is evidence that the 
program is cost-beneficial, in an intuitive sense, from the 
perspective of program participants. Millions of people with 
work disabilities have revealed their preference by program 
participation. Their expected utility gains outweighed the 
opportunity cost of their time. Society, in some loose sense, 
has also revealed its preference, through its elected 
representative, and their changing level, of program support over 
time. 

Recently, real levels of program support have begun to 
decline. The continued pressure for cuts in social welfare 

~~~ **** ^ to a decline in the number of 

attempts to arrive at a "number- with which to categorize our 
largest remedial manpower prograa. 

NON RANDOM ASSIGNMENT 

Much of the research that has been done has attempted to 
determine an absolute benefit-cost ratio for the VR program. The 
program evaluators have never had the luxury of a randomly 
assigned treatment and control group, hence, they have had to 
resort to nonexperimental designs in their attempts to fashion 
comparison (or guasi-control) groups. some of these quasi- 
controls have been quite crude when gauged against the potential 
threats to internal and external validity. 

We shall follow Bassi (RJESTAT, Feb 84, 66(1), pp 3 6-43) and 
LaLonde (1984) and set out a simple taxonomy of estimates of 
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tnatMut •ff.ct., sp.cification and assumptions. w . shail 
considT th. principal findings of LaLonda's comparison of thasa 

estimators with known traataant efffet. Baaal , a 

«-ts, Baasi's suggested 

statistical taats and findings, and Lono m*m*. 

* , axia uong, Maxlar, and Thorton's 

appiication ot on. of th. t . chBlqu .. ^ „ ^ 
J0B corp.. our problM u to „ tiBat . ^ of ^ b#Mfit 
=o»pon.nt. in . b .„. fit . COit mt of ^ ^ 
,.in. Our prinary di«icuity it ^ „ dQ ^ ^ i( 
Participation i. randon. Rrt ^ ilitstl „ n ^ ^ ^ 

hoth o b . arv . d « unoc..rv.d cnar.ct.ri.tic. ProgriB 
participation may varv 

Y var * systematically with th... 

=naract.ri.tic. Such cn.ract.ri.tic. n. y b . £ix . a or My chang . 
ov,r tin.. The sp.ci f ication tnat „. onoo „ will a;tect ^ 
prop«rti.s of our estimator. . 

La^ond. ha. d«o ne trat,d that no.t or th. .p.ci f iction. 
consid.red h.iow provid. poJr „ tinat „ of ^ ^ 
..p.ci.Uy f or nai.., of to . Hatio „ al ^ 
D.non.tration. Hon.xp.rin.ntai Mt hod. a.„.rai ly und.r.t.t.d th. 
vaiu. or th. tr..ta.nt .«.ct ror nai.., , raqu . ntly p 
n.a.tiv. ..ti Mt .. ot tfag . gain , wh . n th . tfag# gaia wm i=tuaiiy 

po.itiv.. Th. non.xp.rin.ntai n.thod. provide nor. .ccur,' 
«ti M t„ or th. tr.at».„t .«.=t ror „on.n, but rang . J 
cr.it. win. d.p.„din g upon th. oo»p.ri.on ,roup, and tt . . arnlngs 

and participation specification cho..n. 6 We turn to 
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LaLonde's model of earnings and participation, 

Suppose we hypothesize that an individual's earnings at time 
t depena upon whether that individual received vocational 
rehabilitation services^) at time j , and a set of exogenous 
characteristics (X^.j We could apecify ^ earnings ftquation 
an: 

where is an individual fixed effect 
ia a time specific effect 
and is a serially correlated error, with 

. C it" pe it-1- V i c , E C v lt )- E(v is v lt ) - 0, .ad EC v^ 2 ) -a 2 

and * Hannf s« 

- — ~ ^Qwj,«aui«nt rime, 

suppose that we further hypothesize that participation in the vr 
program is a function of a set of exogenous variables, * 21c ' and 
current and past Income. we could specify the participation 
equation as: 

(?) V ic" 3 2*2ic + Vie*-* Vit-« +v *« ;B 

where y is an individual fixed effect, 

and n le is a serially uncorrected error with 

If v is ii • V ltMJ for a U r. 

Both LaLonde 'p. 16-17) and Ba-3«n en t-m 

* / aiiu aajsi (p. 3#) assass either the 
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-•»« of WU1 oorr . lation or . fl „ t ord>r aatwegre;slve 
s=h«.. I* tod . Mkaa .xplicit th. ...option thst , and 

'» . t . un= orr . lat . d for tt . ct ,., h . oon>ici#r8 _ BMsi ^ ^ 

».d.r. that th. fir.t ord.r autor.,r. aa i va achem . My ^ 

aimpl. to c.ptur. th. unobwrvabl... Finally 

ij.naj.xy, La.or.de notes that 

lie or a aubaet mav be tr, v 

variabl. , ' P»"i=iP«ion 

variabl. i. probably a -efl.ntf„„ „ 

infraction. 8 ° f ^ - d ~«* 

Aggregate and Individual Data 
The need for aggregate or 4 ^4 V ^„., .... . 

— — *■ wauo r OJT rh» 

measurement of waoa 

jg . £w »9.,.in, and for a vn b.„.,it-co.t an.ly.i., 

dapand. upon th. structure gi v . n in ... .„ 

aatimat. «, . * - *" y att.npt. to 

«ti»t. th. tr.au.nt .ff. ot with aconoMtrio 

nonrando. pr og ra. participation r.ouir. individual client and 
ontrol oba.rvationa, such aa , M , provid . d „ y ^ ^ ^ 



Many of th. . arU .. t atudi.a of w 
estimator 9iv . n ln 2 abov ,. ^ 

Participation v.. rando., or that if it wara nonrandom it „„ , 
function of .„ inaividual flx 

c i-a. an individual 
specific u»chan g in g exponent of th. arror t.r». Rawritlng , 
for conv.ni.nc, in tern, of aarnin,. and dividing ov „ m 
Vield 



"•J Y = - r f-l 
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as the ..timet, of earnings gain attributable to the program 
given the assumptions above. The Federal Board for vocational 
Education adopted this estimator in its i 92 6 Annual Report 
with the further assumption that and the social rate of 
discount w^r. ^ ^ howav . r/ wag MUmA ^ idly ^ 

federal evaluations that not only attempted to control for ^ , 
but also were concerned with the time path of wages. 

The Federal Board's 1931 Annual Report measured the earnings 
change from opening (1920-1924) to the 1927-1931 period. The 
Board did not assume that Y^ va. zero and they examined changes 
in unemployment over time. This measurement of wage gain for 
specific in^ivid^zals over such a long Period of time has not been 
matched, and their mapping the time paths of individual aarnings 
was unmatchPd until the SSA-RSA data link studies of the 1970- s. 
Although the 1931 Annual Report* showed insight into the problem 
of the time path of wages and attempted to control for fixed 
effects, it did not allow for an aggregate time effect. 

It still implicity adopted (2 ) . if the board had extended 
its concern with the time path of wages to a comparison group and 
allowed earning, to be a function of an aggregate time component, 
they would hav. had (4 ) as their estimate of the program's 
ef fact. 

Rewriting (4 ) for convenience, with the necessary 
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aggregations and divisions will yield 



th. diff.r.n=. in <u«. r . ne .. LaLonds, p.ie, that, tog.th.r 

with B or. .laborat. sp.cific.tion., „.. b .. n b „ lc mod<1 of 
.or. r.c.nt B«.fit-Co.t studi.s of th. v* progra,. Th... 
effort. h.v. b..„ sd hoc attMpt „ to g . t ,. tlB>tor< in ^ (4 , ; 
W. Typically, .. , control gr6up u Mt avauabiej 
inv..ti,ator. will . tt «pt to ed ju .t th. .tr.a, to „.t out 

rh. vert of Ronald W. conl.y <l 9 «,i 3S9) h.. a. th. 

b..i. for »o.t of th. V* B .„.f it . Co . t ttadi „ of ^ sav>rai 
d,c.d... Th. M .t .ophi.tic.t.d ext.„.ion. ar. =urr.ntly b. ing 

used to evaluate variou. state v* n, .. 

- r*-^*^-. trms.napn, t.ne moat 

-d.ly us.d exten.ion of Conley, modal appllad to 
data, is th. B.rk.l.y p lannlng Associa „ (mj ^ 
Fred.rio* c. Column and his associ.t... " xh. BPA Bodal 
reduces th. str.aa by adjusting wages at op.ning by on.-third 
to reflect transitory low „ag. effects and thsn reduce, th. 
nenefit attribute, to th. progra* by 20 percent to capture a 
portion of th. chang. in .aminos stream that was not caused by 
the progra*. Th. ..rning. str.as is proj ect.d using a,.-.arning. 
profil.. con.tn.ct*. froa Cnsu. data. Gain, attribute to th. 
progra. ar. al.o .ubj.ct to a dac.y function. Th. bp* BO d.l i. 
us.d to ..ti»t. a b.n.,it-cost ratio for th. .„tir. progra. a. 
well for variou. aggragat. subgroups. Ku-.rou. ad 3 u.t..nt, 
are „ade to the benefit and cost estimates, in order to provide 
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realistic sstimates, and the adjustments are sneezed to 
sensitivity analysis. 

cardu., Furhar and Thrall (CFT, 1982) adopt th. bpa nodal', 
methodology ft, ..timating the monetary portion of benefits and 
cost, of th. vaprogran. However, (CFT) propose the nor. 
ambitious .nsiysi. of all b .n.f its-mon.tary and nonmonetary. 
Th.y point out that thos. „ ho r .o.iv. th. v* tr..ta.nt may have 
i»Prov.d physiological, psychological and i„t.rp.rsonal 
functioning (BEN 2), and that th. program nay promot. ind.p.ndant 
living (BEN 3,, as examples of nonmonetary bsn.fits. Th.y 
Propose mesaurin, BEN 2 fron th. change in a group of it.». on 

.^ lOMl AssessBSnt lnv . ntory (FAI) and BEN 3 

with th. Lit. Functional Index (LFI) . If BEN 1 is th. monetary 
benefit of VR, th9 y want to Mp tha ^ ^ ^ ^ 

2 4 2 into a singl. nunber (see CFT, 1982, pp. u , 15 _ 17 , and 
«T. "80, pp. 29 . 41 , „. 71)< CFT sugg.st using the program 
manager's valu. judgm.nts to determine th. v.ights n.cessary to 
nap the net benefit vector into th. single valu. numb.r. 

Salient. (1972) used individual observation, from R300 tap., 
to comput. ..rning. ,.i„,. „. regr „ Md , arnlng(| ^ ^ 

a s.t of socio-economic variable, in order to produce e.timata. 
of stratified benefits. Worrell (1978) u..d a si. Uar ,. tho<J to 
arriv. at str.tifisd b.n.fit-co.t ratios. Worrell ussd a crud. 
method in an attsmpt to construct , qua.i-comparison group and 
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who ^ vr tm«« „ w . . lthw a=cepted 

«1«ot« for tr.at».nt. H. a. ti»tad that ,..„,,.-.. „„. 
tartar high . r thin Mdian -» ««. 

csnatn,.* 0 «n wag.a to 

oonatruct era.. . action ag. .arning, prom .. 

aduction «.v Profii.., controlling for 
action, rac . anfl di>abling oonaltj 

introduced by BacJcar n. (1 , .. 9 nathod 

y BacJcar (UM) ind appli|d by 

dynaaizad th... croa. Mction Em£isJ ^ '* ' BOr " n 

Worr.ll followad th. . " profilM - 

— i„g. ZZ T " C ° MtrUOt — 

th. progra* H< r * 54iM * t " lb «^« to 
graa. H < r.gr.a.ad th. dl«. r .nc. i„ «. , . 

th. .amino. str ,,„. " * "• vaiu * ot 

9 straaa. on a sat of aocio-aconoaic variabla. to 
ratriav. astiaatad b . ne( it variabl „ t „ <° 
ratios. stratified benefit-cost 



haa T ° f 8tUdi " ° f ^ Pr ° 9rM "ove was 

hampered bv its ~* was 

hy ltt of a control group. H.thodologicaliv all 
wer. a.rioual, flaw., n . BpA ^ ^ ' ' 

ail but ^ Ucit , y stitad ^ » ^ « 
Participate dacUion Md ^ ^ _ ™ 

hot. ^ a „ act . „ d tr4Mitory cMpoMnt> ^ h 

:: p 0 rr r trin,itory incoM — — - 

Papar could hava i„ s truaentad t h . v, part i C i pa t lon variable , 0 
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controlled for it through elaboration of specifications in the 
(4 ) family. LaLonde reviews these specifications, so we shall 

be brief in our discussion of then here. 

With individual observations on both a treatment and 

comparison group, (4 ) can be specified as 

This specification allow, for the fixed effect and it. negative 
correlation with V , a . w . u „ M aggr . gat . tia . #ffcct ^ 
change, in exogenous characteristic, between the pre and po.t 
treatment period. Unrestricted ver.ion. of (4A) , such as 



(4C) - +3,x,. + a.Y * . 

* j is "it 



can also be estimated. choosing (4B) allows for the impact of a 
transitory component of income on participation, and (4C) extends 
this to control for the impact of exogenous factors in the 
program participation decision. LaLonde has demonstrated that 
consistent estimates can be retrieved with (4B) and (4C) . (see 
LaLonde pp. 22-30) . LaLonde has also demonstrated that 
consistent estimates of the treatment effect can be retrieved 
from the reduced fora(4D), or with instrumentation of the 
treatment variable, from structure (4E) . 

(40) Y u - 4 » lc + ^ ♦ hXMt + I t + 



There has been one study of the treatment effect 



the VR 



126 



1 A 2 



prograa t .at had individual data on the treatment 

^raa^ant and comparison 

groups. 

Th. Ruto.r. tteiv.r.ity Bur.su of Econonic Research drew , 
ranaoa ,» pl . of tto .. whe w# ^ ^ ^ 

e.rvice. but ai* not r.civ. sue* ..rvic.. ^ saBpling ^ 
™ th. N.v f . d . ral . stat . MM tap> of i9?5 tijcai 

° ^ " e0rd - «- — ««- r^Uiftion 
couns. or., who w . ^ loy . d by Hw j#wy 

nt,rVlW ~ °< - «* not r.c.iv. . wicM AU 

intarvieva vara conductad aft-r th* 

aucrad aftar the counaelors normal working 
noura. * 

Nov.* (l9M) usad to . Rutgars , intarvi4w rMuitj _ ^ surv<y 
bttt* ana Mor)c Adju8tm . nt< to forn a oonpsrlson 
contrm wit, a tr«t,« t 9 roup drawn froa , ^ ^ ^ ^ 
W client. „no received services and „„. cl05ad „ „ 
To ..tiast. th. tr.sf.nt .„.ct sh. Mtl » at . d tea 



it 



This stt„pt to ..ti^t. th. .«.ct of th. v* proors* r.prese»te d 
an iaprovsasnt ov.r sariier stuoies, but even this spscificstion 
can i.. d to both bia. ad ^ i no0 „ sist . nt paraB . tar aatliatM if 

th- .rror structur. ana participation a.cision sssuaption i. 
incorrect. 

If Nova* b.lisv. d that participation „a. ra ndoa after 
controllin, for a s.t of s xog enou, char.ct.ri.tics, . h . couid 
have simply regressed Y on V y 

ic IC ' x Uc *nd . If she believed 
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that there wa. a fixed effect, ah. could hav. u.ed the 
sp.cific.tion given i„ (4A) abov., and than only a,. „..d lpp . ar 
in th. X vactor. suppo.a th.r. »r. nc highar ord.r ag. aff, cts 
and ag. i. . g00 d in.trum.nt for th. Chang, in th . n U3ln5 

Now,*.. ap.cification would b. .guivalent to estimating ,4A) , and 
t». r..t of th. X vector should hav. no influ.nc. on th. ch.ng. 
in aaminga. KowaJc do., not r.port joint T atati.tic, but do.a 
r.port individual t atati.tic. Wh.n she di.count. « rai nga 
flov. at 10 p.rc.nt, two of h.r four .,. variabi.., „< we of 
.l.v.n of th. oth.r variabi.. in X ar. .ignifio.nt. with a 5 

P«rc.nt diSOOUnt r "«' thr.. of th. ag. dummi.s, end only one of 

the remaining a i«"«« j 

eii d^xes are significant. Nowak does not 

believe that the participation decision is random (see Nowak, D . 
23); however, she did not attempt to estimate the specifications 
given in (43) to (4E) , although data were available for some 



tests. 



Th. surv.y of „ aalth and Work Adju.tm.nt did not have 
information on at l.a.t on. key variabi., dialling condition. 
Cona.gu.ntly, Howax omitted this variabi. from bar tr.atm.nt 
effact run.^ and probability of succ.ful program completion 
r.gr...ion.. Worrall (w7e) > ^ ^ UkeUhood 

t.chniqu.., found a . ignificant r9lationahip b , tWMn ? of u 
disability condition, h. .tudi.d, end aucc.fui compl.tion of 
the program, if the participation decision vane, eytematica Uy 
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^ di «^ty condition, and there ar* trwitor, mc* 
•«•*.. ..ti«tion of specification (4C>, (40) or {m , ith data 
ro» th. survey of Htalth and Work AdjU8t _ t Bay not ^ 

without th. disability condition variables. 

Worrall (1975) also ttfttd the hvcoth— i. ^ * 

fc nypotheais that application 

for vr treatment varied systematically with dial- ■ 
ttm disatixng condition. 

Ha found that 7 of tha n ^..^ , 

sionUM . ^iaahling condition variablea vara 

significant in a nmKu 

a probit analyst of tha probability of 
^Plication for vr services t„ 

in*™, . , In g,n,rai ' h * that tha 

incremental probability 0 f aBB n,,^ 

-p.cted wag. gain 1 ' ^ 

axcaoti ^ hand Sid ° VariablM ' ^th tha 

•xcaption of the disability condition. 

■» - u " u ^Agna, w «r« naarly identl 
-ith too* Newak u.. d ln her 1383 study _ 

(UM) 3ug g . sts that «... fixad . 

r int ° «- ceta ProgrM on th . sasi9 of nonsons 

uno^X... tor w (siling hMith ^ thar< J 

creaming, aa administrators hava incentive 

mcantxva to select those with 

~ ,» 7S) nsv . fouad teat to . probabmty ^ _ pt _ 

th. VR pseqrm Viri „ 3yst . matieany ^ as<> 
unaa*ployn*nt rata rA f AM . Sl 

«n. .f 9l . v . n disibUlty variablaa war> 9lgni(icant ^ ^ 
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probability of acceptance runs, Givan thts kind of evidence, it 
is difficult to believe that participation is random. 

Baaai (1984) suggests a hierachy of t.ata to b. usad when 
••tinting tr.af.nt effect, in the face of non-rando» .election. 
She recommends starting with the estimation of 

(10) r u'W. *»!, 

with *, providing a t.at of the correlation batwe.n participation 
and the error term, and a Chow te.t providing a te.t of .ami.,,, 
function .tructur.. If th... pr.-program random .ff. ct s tMt , 
are pa...d, i... 6j . 0 and ^ ^ oOBparijon 

earning, function i. th. .am. in the abaenc. of the treatment, 
then the v* treatment effect could be e.timat.d with a random 
effect, model. siDply estlmatlng (5) ^ ^ ^ ^ 

~1» liK.li h ood ..tint.. (... Bassi , p . 38) . I£thetests 
ar. failed, a fixed effects model might be appropriate. 

Bas.i than ap-pli.d th. same tests to a fixed effects model. 
She conducted her error and structure te.t. with the base y..r 
one year prior to training and with the b... year two y.ar. prior 
to training. This provid.d h.r with information on "creaming". 
If, a. she found with h.r minority women .ample, the . rro r and 
structure t..t. can be rejected with a base period one year prior 
to training but cannot be rejected with th. baa. period two years 
prior to training, there i. reason to susp.ct creaming. " 

Bas.i integrated a first order auto-regressive scheme into 
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the fix.d eff. ct . Bod€l (4A ibQvm)f and inuatratad a r>curs ^ 
scheme for r . tri#ving point MtinatM of ^ t ^ taent 

whan "creaming" i« present. The i-..ts n , h _ 

# ^ '•• ts of homogeneous earnings 

function and common structure are also „ Q «n „ 

ai *° '-PPlied to this 

specification. 

Long, Mallar, and Thorton M 9a n ^ * < 

estimate, of the . ff . ct of , h ' 8t ™ tUral 

effect of job Corp treatment on earnings. (See 
specification 4E above) T h™ », 

, , 4 } Th ' y Cho " comparison group in a 

fashion that enabled th.™ 

Th.y b.o.n „ ! 7 " rtiol "«"° B vision. 

Taey began by attempting to ^ 

.U»i„.t. a ' c trMt "- nt = ont »^tion. Th. y 

th " tr -*~* «•*•« or 

•NT «~ »at= h . d charact . rlstlos of pro9 _ 

-u« to Prograa Pamolpants , but who hsd n<v>r 

x h . y w . r . m . to dUtanc< fron ^ trMtnwt 

id.ntify th. participation d.ci,io„. 

Social sjcurit, Ad,lnl.tr.tlon-p. Jab iutl 0 n S .„ lo .. 

Ad.inl.tr.ti on Djt. Link: 30308,4.3 „„,..,. . 

J "^'»«q Mod.l. of Tr.atm.nf 

«. ss*- Mi Dsta LlnJc provid . d ^ ists ^ wouw 

~»M ..ti.ation of „oa.l. in th . ,4. , fMlly 
anfortun.t. ly , , uoh MtWlon „„ ^ ^ ^ 
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hae bNn discontinued, and th. data linJc computer tapes are not 
available, w. .hall bri . fIy reviftw tha data ^ ^ 

suggeet how th. data link oould be r.-inetitut.d and applied to 
systematic vr program evaluation. 

Th. r-,00 c... s.rvio. R.cord. or the. who w.r. eloMa in 
Fi.e.l Yaar (FY, 1971 war. Mt oh.d with th. soci.1 s.ourity 
Ad.ini.tr.tion.. Samina. sumary R , cord (ESR) and Ma , t<r 

Banafioiary R . cor<l (MBR) . Th. R^biliftion s.rvic. 
Ad».<ni.tr.tion (MA) provldad SSA wlth a co]iput>r t>p# m ^ 
73«,71« FY 197! r.o.rd.. SSA „„ ^. to Mteh of ^ 

to th. MBR and ESR. of tho.. VR oli.nt.. who.. r . C ord. w.r. 
-atohad, 34 p. rc .„t h .d COBplatad tt . prograa succassfully 
(olo.ur. .tatu. „, , u . s parcant had ^ ^ ^ 

but h.d not .uec.rmiy collated th. progra. (olo.ure ,t.t«... 
" and 30), «nd 50.6 paroent had not ba.n aoo.pfd for s.rvioa. 
(clo.ur. statu... 00-08,. Tha ESR providad th. history of 
waga. .nd «.lf-a»ploy».nt inooa. r .port.d to SSA, and th. MBR 
providad a Monthly raoord of oaah b.nefit. paid und.r th. old 
Aga, survivor., and ot.ability rn.ur.no. prograa (OASD!) . 

Th. data-link ».. u..d to oontra.t th. vaga. .„ d ..pioya.nt 
P.r=.nt.,.. of .u=o...ful c io.ur.., non.uec...f»l olo.ur.. and 
tho.. not ao=.pt«J for s.rvioa. . Thi. r...«roh affort is 
.«wrl.«l in two axo.ll.nt artiol.. by Jo ,. ph GrMnbluln 
1*79). ssa and RSA raalizad that tha psrtioipation d.oi.ion 



132 



ns 



might not b. ,.„ ao . (s .. GrMntlua , W77) ( but pirtlc , pation 
a.=i.ic„ v.. not Md . u , 4 _ iMtMd ^ ^ 

th. .n. ly .i. tfa . ahift „ to coapariaon> ^ sucMMfui ^ d 

— on tn. . Muaption to . t . lnc . ^ of 

IT JTT w * r * partioipant ' thU would ~ • — • 

This method may provid. a partial control bm- s «.* 

niroi ' out both groups have 

r.=.iv.a tn. tr..^. . lb . it with 4iff . r . nt ^J.,/ 
so». OI th. » n o„.„ cc my hav< racaiy<d ^ 

treatment and not bss n employed wh.n 

P y * fl wh€n th€ir <=»••• wsrs closed, if 
thsy found employa. nt sub«.gu.H t t« „i 

. ™«qusnt to clo.ur., no bsnsfit would 

; n L r froa - y,ar b "° r - — «*- *>, 

defined successful program completion aa h*^ k 

_ n 16 "Potion as having been employed for 

30 days or more. 

Greenblum realized that there were 

- , Wer0 fac tors, some exogenous, 

that would affect the lev.l of wages W . » 

or wa 9«s- He assumed that these 

factors were not as likaiv 

likely to affect the probability of 
employment. Con.equ.ntiy, not only were th. i. i - 

Ay wer * fche l«vel of wages of 
rehabilitation client, contrasted but th. 

rested, but th. percentages employed 
wr. also. cr.enblum (lf79) also provid . d ^ 

earning. profil .. by 8 . x . rac ... ducation ^ ^ 

condition for both successful »nn 

a successful and nonsuccessful VR clients as 
w.U „ tn,.. not . oc . pt „ for aarvioaa _ Aithough 

.««*. „. r . consider . d in tn . aa4a . Unk stMUf( ^ 
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multivariate analy.i. was undertaken. 

IS§ Confidentiality and Program Evaluation 
A naw data-link would provid. th. data n.ce.sary to ..tint, 
mod.is (4 ) through (4E) , and to conduct th. ta.ta sug,.st.d by 
Basal. Howavar, ssa a.r„ lng . r . cords „. ^ ^ 

confidentiality r.gu.rements of th. united Stat., mt.mal 
R.v.nu. s.rvic. Th... =onfid.ntiality retirement, sr. d..ign.d 
to pr.v.nt th. id.ntific.tio„ of any individual taxpay.r. Modal, 
such a. (40), (« D) a„a <«, . tull v . ctw Qf x v „ iable8 

Con.id.r that th. x v.ctor might contain rac x , 

education, marital status, family di.ability condition 

cod., ref.rr.1 source, and th. presence of severe or multiple 
disabilities. If thMe variaWas war . CMt m polytoniM md m 

investigator were parsimonous, with 6 age, 2 race, 2 s . x , 5 
education, 2 Marital status, 3 family ,i„, u disability 
conditions, and 5 referral sourc. categoriea, there would be 
39,600 distinct combinations of these variables. Even at the 
national level, it would b. highly lijc.ly that individual clients 
could be identified. Individual state program .valuation by 
non-social ..curity inve.tigator. would cl.arly violet, irs 
confid.nti.lity r.quir.».nts. However, estim.ticn of fixed 
effect, model, .uch (4 A ) and (4B) r.guir. only a f.w 

variolas, and ar. no. likely to r.ault in violations of th. IRS 
confidentiality requirements. 
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E.ti»tio„ of ,4A) and it. aiaborator. ,M th.ir r8la£ . d 

uir" by Ba " 1 (i984) - « 

ability Por aggr , gat . 4vaiuation ^ 

w->uid .nabl. • b.n.f it-co«t ratio. >. 

ratio, to b. d.riv.d by di.abilitv 
9«up. mUtttion of „od.l ( 4B ) uh < - , •»"ity 

•»"*■ and tra^ , rror 

~ V " i ' bl " <"*~ — tb. tr^t, for an a g9 r.,.t 

ZZZ ,V>1Ulti ° n - PrWiSi0 " - - - - ai l 
"7 WOUW — co.t a„. iy .i.. 

In order to apply Bassi's test fh. 

a test, the earnings data provided 



* tb. „„ Oata-Mn* vouid bav. to b. provid.d f or a p.riod 

although few VR clients will e* e ««H +u 

111 exc aed the earnings limits for 
payaent of coh., « y 1T:s ror the 



P.y»«t of Sooiai s.ourity tax.. u ' 
„„,, . ' if tt * "rninos stream, ware 

id d on a ^. rly bMi „ MxiBua iik#iihood 

-id b . u .. d t0 provid . Mrnln5s MtiMtM ^ ^ J> 

u.. of i„ f or,.tion fro* a data-lin* M y obvi.t. .o n . of the 
«. in ..twin, tb. VR treatment e„. ct; how . v „, J 

§2S« Problems and Question 
* ^v. ..„ tbat tb. d.ta-lin* would .How u . t0 apply 
citric tecbni,... to oon.id.r individu , fix . d ^ , 

I- t..t for tb. appropriate,, of tb. nod.i, that wa _ 
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u.ing. How.v.r, th. r...arch of LaLond. should convince u. that 
th. .ppliction of th... trtnlw, is not foolproof. „. found 
that th.y did not n.c.arily provid. a good measure of th. 
tr..t,.„t .f,. et . B...i found that non. of th. mod.ls „. could 
..timet, without violating th. oonfid.ntiality r.guir.^.nta was 
appropriat. for an .valuation of th. CETA tr.atm.nt .ff.ct in 
whit. male. Aithough k ^nd... r..ult. with th. National 
supports „or* tr.atm.nt and Bassi-. finding . Mith ^ 
tr.atn.nt „..d not b. g.n.raliz.bl., th.y should giv. u, pans.. 

Now.* hss con. th. cl u ...tto applying th. n.thod w. 
r.comm.nd. Sh . conpufd b .„. fit . co . t ratio . u . ing Qf 
v.riabl. co.t only. casual obs.rv.tion sugg.st. that if „.r 
d.nominator. w.r. i.v.rag.d to r.fl.ct th. full cost of th. 
tr..tn.nt (i... to arrive at average b.n.f it cost ratios, , the 
o.n.fit-co.t ratios could fall b.low on.. Even if mod . rn 
econometric method. i„dic.t.d that th. b.n.f it, as measured by 

th. 0 ai„, Qia not . xe .. d ^ cost _ ws ^ 

d«on.tr.t. that th. program i. „ ot CO st b.n.fici.l from a social 
P.rsp.ctiv.. No „. , f th . Mthods ^ ^ ^ 

estimation and valuation of full utility gain. a. a rssult of th. 
tr.atm.nt. Hon.th.l..., w. should employ th. n.thod. sugg.st.d 
and oontr..t th« with th. ..timat.s derived from th. ad hoc 
method, ployed by Conl.y, B.llant., collignon and worrall. 

Full b.n.fit-co.t analysis of the V* system may not b. 
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th . y in tt . production of TOit « 

«mi„ g .- MployMnt . h , alth a> ••«• 

a=hi.v.d if th.v „.„,,, *""» COuld h8v * 

Cvin an/ - Pra ° tle -" « 

1 " M (1985) 0 " <~ ~~ «- an. co.t 

functions and th.ir application «. 

». , Wucation to an evaluation of th. 

Employment Service (vs\ ^ (J ™ 

CM) Provides the direction for such work. 
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We use the decision to participate is :i w~re - V4 t : ; :V ; 
maximizing choice on the part of a person with a work disability. 
Actually, the process is far more complicated as it involves a 
helping professional 1 s (the Program) decision co "accept" the 
"client" for services as well. 

2. And we could apply the classical statistical tests of the 
difference in means of the two groups, calculate confidence 
intervals for the wage gains, etc. 

3. Many subjects earn wages while receiving the rehabilitating 
"treatment". We show the "typical" age earnings profile in our 
figure, i.e. concave. LaLonde (1984) using the NSW data found 
wage gaps that decreased from t* to (0 * k) . 

4. We realize that for individuals participating in the program, 
expectations are Irequently not met. Fully one third are not 
sucessfuliy closed, for example. Hance, we cannot use 
"participation" as proof that the program is cost-beneficial. 
Similarly, we cannot use the fact that a coalition of voters or 
legislators reveal their preference for a program as a proof of 
its cost-benef iciality without additional knowledge. (See Blair 
& rtilberg, in this report) . 

5. The mean earnings gain measured from experimental data was 
?3S^ witn a standard error of 5475. .'See LaLonde 1 s Table 2-Q 
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P * 5 * ; Hence , the 9 b * - 
treatment ef 1 -ct $1,818;. However, sany of tr.e estimators from 
tr.e econometric techniques were large ana negative. Ihe-^e 
nonexperimental estimates ranaea fro- ~, - , ., 

LaLcnde's Table c.l, p. 68;. 

6. The mean earnings gain measured from experimental data for 
females was $851, with a standard error of $307 (See LaLonde's 
^ble 1.8, p. 22). The 95% confidence interval for the treatment 

effect is ($246 treatment P ffp r r o a~*\ 

eni etrect $l,4o6), Nonexperimental 

estimates of the treatment effect ranged from $3 , 575 to -$3,363 
*ith 95% confidence intervals of ( $3 ,023 treatment effect 
$4,130) and (-$3,993 treatment effect -$2,733), respectively. 
These confidence intervals have been derived from LaLor.de < s Table 
1-3. The figure there for the highest estimate differs by $3 
from that reported in his Table c.l. 

7. We have changed the notation slightly. See LaLonde p. 16. 
3. Although the Arkansas R & T Center has done work on client- 
counselor interaction, we know of no benefit-cost analysis of the 
VP- system that has modeled the applicant and gatekeeper side. 

The analysis usually proceeds with the implicit assumption of a 
utility maximizing process on the part of the applicant. 
Attempts to make this process explicit and to specify a model 
h*ve been very sophisticated. See Cra—crd and Xiliinqsworth 



1 i~. o * , 



1 *i c > 



9 

ERIC 



3, See Edward Berkowitz, "T:i<j Cost- benefit 

Vocational Rehabilitation. " Berkowitz discusses , r a : . ^.v 

earlier efforts in his paper in our Report. 

10. Our (3) above rewritten as (3*} would be . Althrr;-^ 
(3M allows for the aggregate component, it assumes na ■ z \ c; cat ion 
is .andom. 

11. See Frederick C. Coliignon, Richard B. Dodson, ana Gloria 
Root (1977) for a clearer exposition of the model. 

12. See Yatchew and Griliches (1985) for a discussion of 
specification error in Probit models. 

13. See Bassi, p. 40 and Table. 1. 

14. Mallar (1979) outlines the design, estimation technique, 
some econometric issues and results, 

15. The remaining 3.9 percent wure for clients whose closure 
status was unknown. See Greenblum, 1979, p. 37, 

16. Crawford and Killingsworth ; '1984) suggest a model which 
takes advantage of information on the intensity of the treatment 
to measure the impact of the VR proaram. 

If we included a dummy variable for the state general 
program, we could have far more unique variable combinations than 
VR clients in any individual year. 

18. Bassi used as an instrument for . to eliminate 

correlation with and in her fixed effects model with a 

first order auto-regressive scheme. It is crucial to have a good 
instrument to begin to solve her model recursively - See her 
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WAGE TIKE PATHS 




ccccc 

0 

c* 

0+k 
0+r 



c* 



O+tc 



0+r 
TIME 



" luv * - *«"•«•<•« «- .ff« t 

• beginning of cr«aca«nc 
■ «nd of trt*ca«nc 

• «nd of observation p«riod 

• r«cirta«nt 



142 



Bibliography 

™* (1), PP. 36M3, nFTlgsf: ^2na»lc« and 



Backar, c«ry s. Human Caoit.i 
Economic Ra«aa?g? fffrr 1 ' 



N «v York: 



National Buraau of 

Balianta, Donald m »* 

Rehabilitation *Sv.J-. M !f ltAv » ri *ta Analy.i. 

c.rduj, o., ruhrg, ■' 

f«Wu», 0., fun, 

*B?£OJS6 to .? ' *"* Thrill p w . .. 



«... i9.5. prine ««" nth^tt,. Vrt2s?^sasu.»*B«y 

c °Uignon, p., Dodaon s a 

conlay, R w »a 

Crawford, David L. and Kim 

'or tha Ka?;uJ2^ 11 i? , K orth ' R. "Toward . e«. 

Brunawicx: Rut^rTSn^. I? y f' &) ^^oT ^ 
Graanblum, j. « B ffact «# • w ^ lt,vl «^, March 1984. 

Earning, of tha SiaablL. Rthtb } Utati °n on em B ,„^ 



* curax Y Bull^tijs, D«c«ato«r 1977, J*, 3-I6 na ' Soc ial 

LaLonda, Robert J mis, i * 

t^nj, 0. A., lt«H«r c r> 
Novak, l. »x cost 

# ». c, WDis, inc. (gin§77- 197 |aa gaplricaj Flgglng7 
Vttchw, A. and Grilicha. » „• 




Chanter 4 

A MODEL OF THE VR PROGRAM ON INDIVIDUAL BEHAVIOR 

Duncan Mann* 

This document develops a theoretical model of client 
participation and individual program design by a counselor in a 
state vocational rehabiliation (VR) program. The framework 
incorporates optimizing behavior by both client and counselor and 
provides a structure to facilitate the empirical analysis of 
client and counselor decisions. A context is provided within which 
the measurement of benefits and costs of a VR program can be 
better understood. To a large extent the discussion of client 
behavior builds upon unpublished work by Crawford and 
Killingsworth (Mimeo, October, 1983). 

The benefits from a vocational rehabilitation program are 
varied and difficult to measure. They include the utility gains 
of individual clients, productivity gains to society, and 
p<__..ible external effects such as utility gains for relatives and 
friends of clients. These benefits result fr' n VR program 
services which are designed to improve client health and job 
functioning skills. Improvements in health may directly increase 
a client's utility as well as increase earnings in the labor 
market, ind ' rectly increasing utility through greater 
^Assistant Professor of Economics, Rutgers University 
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consumption. (see the discussion in Chapter 2 on when income 
changes can be construed as benefit dollars and added across 
individuals.) other program services that improve a client's 
ability to function in a job may also increase earnings and, 
through consumption, utility. 

Competitive labor markets can translate a client's 
productivity gains into a measureable wage or earnings. However, 
capturing the direct effect of health gains on client welfare or 
any external benefits is exceedingly difficult if not impossible, 
improved health may be very important to one person and only 
moderately so to another. Thus, although quantitative measures of 
health gains for individuals may be deriveable from data, the 
value of these improvements is subjective and summing these 
valuations across individuals problematic. This issue is similar 
to the difficulties of using the sum of changes in consumers' 
surplus as an indicator of social welfare as discussed in Chapter 
2 . 

The client population considered here includes individuals 
who satisfy two conditions; all have been accepted into the VR 
program and have a specific set of individualized program 
services, and each client h s agreed to begin (and actually does 
begin) the program. Individuals accepted into the program but 
who have not received any program services for one reason or 
another constitute a "control group." This collection of 
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individuals provides a population with characteriscics both 
observeable and unobserveable that closely approximate those 0 f 
the client population. The benefits of program participation 
that arise from increased productivity or wage income can then be 
isolated by subtracting the wage gains of the control group from 
the wage gains of the client population. 

It should be noted that such a control group is not the ideal 
since there is presumeably something that differentiates this 
group from the client population. if there is an unobserveable 
systematic difference between these two grou r « our measurement of 
benefits could be poor. However, individuals are identified with 
the control group for a variety of reasons, several of which are 
seemingly random events, for example, moving out of state. The 
data need to be analysed carefully for any suspected 
unobserveable differences. 

The difficulties of extracting consistent, unbiased 
estimates of a "treatment effect" with non-random assignment, 
such as in a VR program are discussed in Chapter 3 where 
previous attempts to circumvent these problems are surveyed. Our 
approach here is evolutionary with respect to this issue in that 
we believe the control group identified is a distinct improvement 
over past studies. 

program implies that the expected utility of participation is 
greater than the clients status quo position or reservation 
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utility level. Since « cli .nt does not bear the actual cost of 
program e.rvioes this only ensures that the benefits of 
participation are positive. 

A client's decision consists of how long to regain in the VH 
Program Ihe client also agrees to the the particular tyce or 
-tensity of services in their program. Fr om a client-. 
Perspective there are both benefits and costs to refining in the 
VP Program Th . benefits „ f continued 

incremental gain, to health and wor* , kUl levels . Thfl 
opportunity cost of remaining in the VR program consists of 

higher wages that may be earned in i w 

y oe earned in the labor market cowoar-ed to 

oompensation within the VR program. This tradeoff' can be 
formulated and analyzed as an optimal stopping problem. 

The counselor's decisions include designing the substance or 
intensity of services provided to each of their clients and a 
determination of when a client should leave the program. The 
counselor must choose the best way to allocate limited agency 
resources to the client population. The counselor's ob j8 =tives 
can be viewed as serving either humanitarian, so =i al s8rvice 
9 oals or self-interested ones, or all o, these/ SinC e both the 
counselor and the client decide when a particular individual 
should leave leave the VR program, the observed decision is the 
minimum of the client's and counselor's choice for length of 
program participation. 

The next two sections analyse the eHon*.« 

analyse tne client's and counselor's 
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optimisation probl***. 



««ch client i. uiuatd to htvt . 

— . on of con ._ ion c rirr ttw 

W ■«•>. «e» . „ (t> „ t(h(c)) 

t r.pr..«,t. ti«« „ - 

i—xn, fuaetion . ^ ; ; • — • — 

«*•« q 1. th. cu„f. dl .c=u„t f .etor. 
At «y eta. . cu .„ t cin pu 

wa "* r currant ir.coa* . cii«««.i. * 

— ^ u ^ te b . j 1 - • 

«. lw , „ 1BCOM 4M eon .^ tlon u .. 

- — — - ln t, ;:z - 
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The befits of participation in the VR p rogrM are 
described by changes in the "health" and "adaptability" statu* of 
individual clients. Better health is of direct interest to a 
client since it is an ardent in their utility function, 
individuals in goo d health are better able to e„ 3 oy what life has 
to offer. Health is also important to a client tor its influence 

on earnings. The clear positive rel»n„„.>,4 ,. . 

r luve relationship between health and 

earnings is well documented in the literature. 

Adaptability is here construed to »..„ basic 5kiUs 
necessary for functioning on a Job. The level of a client-, 
adaptability win influence tneir ^ ? 

or earnings equation for an individual can be written as: 

(3} V(t > ' »+»,«(« +« h h( t ). 

We further suppose that the effect of the substance or 
"tensity ,., and duration ( d, of an individual client's progra* 
participation adaptability and health takes the for* 3 ; 

(4) •<«> - v Cr A - «,>< _ 

h(e) . li^Vb - 4 h )d 

The initial levels of health and .laptability are h and a 
Parameters \ and r8present ^ rate ^ ^ ^ ^ 

services translate into gains in health and adaptability. The 
parameters r_ and t> are "depreciation" factors for health and 
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*<UptrtUity. Notts, ttat it i. wvami A<ef 
lnt * n * iti «« <* l»lth «nd «d.ptabiiity .ummein,, , 

o» caw. pro 5i„ t . t0 ^ 

«»• va progr«a: tifl • to u * v « 



auuc 4 

C3) d /(bc(t) + t(h(e))} t -ie 4e 

o 

T 



s.i. c(t) 



« ♦ I e < d 

I ♦ »(0 £ > d 



f V c Vh " V c e < 4 

(b 0 . ( W- v> t > d 

r v <v. - v« c < d 



*(t) - < 



«~i»t. can „. .^.titut^ airtetly ^ tt> 
obj«c«iv. function to yi.id .» 
probX„. Th. ».=...„, condltlon f „ „ optlaum u> 
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T 

*xpr««.ion «l«pli£i M to: 

' d « <\ + q • O h ; + - f * S Q a <Y • 

— - « — a n a + o • 4 4 

— 4 M 

***• " (0> ■ "& ♦ Vb * K'o - !] 

is the -cost- of participating in the program at time ,.„. This 
simplification also assies that the tin , horizon over which the 
client is concerned is sufficiently long that nothing is lost in 
equating T to infinity. 

The first two terms in (6, represent the consumption iosses 
due to the, presumably low, fixed compensation received while 
m the program compared to a market wage reflecting health 
and adaptability levels at time d. This -cost- could be negative, 
for example, a person with a recent severe injury may be 
virtually unemployable prior to receivinc adequate rehabilitative 
services. The third term measures how incremental consumption 
and health gains from further participation affect future utility 
levels. 
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<**"loa «»t aecxd* hoif to tuocaf . lUifd amount 
r^biUUtiv. ..rvic.. acre,, th. cU#nt DO " 
coun..ior l. Population. Each 

ouna.ior i. m.^ to hav. a fixad dollar Um a , 
thoir diapoaal ru w ••rvic*. at 

«poaai (k). Tha nuabar and tvna w 

couna.ior'a utll ity f " givan. Tha 

utility function i. aaauaad ta 

— — 'neNHfU* "~— "' 

-ITU :r ~ — - « - 

markat. 7 *** to **• l«bor 

<•> Mi • I | h Q1 . v , %i< 4 p . 9 + ^/Vi - Vd . 



i • i...h 



Tha counaaior* a budg.tary constraint is; 
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(9) 



«• Pric. of adaptability and h.alth r.i. t .d . , 

" . ra.pactiv.iy . . Ut * d w and 

h c~mv«iy. Th. objactiva function «# . * 

*• vrittan a.: ° f * cou *««lor can nov 

I C ff + a. h «^\* ^ - d )d« 
W h h 0i« * 1 V d i + . - € <Vai • *m: 



•ai'V^i 



ordar condition, to thi. BMM 

aanipulatad to yi. ld Problaa can ba 

^ity of h . alth and a a / <ilati0n «" ^-tanc. or 

ATyi and adaptability 

cliwti lty for an individual 



h 



coition i. Ut^pr.^ 
- — Vity te J- « - ~lo 

• — *- * . — initial j£ ;r " in " 

.-».*»« of h .. ith (tdlptaMlltw ^ or 

mtie. .„ „. u obt . lnM _ otta * =o»p. r . tlv . 

Thi, co,p.„ tiv , Jtatic cm ^ 
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W-ttti* dlr^tly tro* tai. r.lation ^ ^ fl # 

condition, for . and . „ * f Ar « t 

■ and a do not involve am, 
choico variable *f , hi "•w* «ny of tt# oth 

v«riaoiaa - i„ particular thaaa COBrf ^. 
of d . condition, art indapandant 

duration a coun.aior would chooa. fer ' 
aati.fy tha naxt ralation i «««rw Aim. 

nation, alao darivad fw« *.w 
conditional ftro " **• ^rat ordar 

pamci P . tioa ^ by J*"— * 1-m or progr „ 
"loetlon. o« . , «>K'Mlor. ». «, c> ^„, ou , 

** MtM1 *>»tio n of prooraa ptrticW 
counialor'a choica d * *** 
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e«*i«tion of tu v«r l0 u. r.Ltion. a „ ivKl h . 
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FOOTNOTES 



1- Another area for research mignt consider the decisions 
regarding duration and substance or intensity that would foe Kade 
bv a social planner maximizing a social welfare function. 
Mechanisms or incentive schemes that make client and counselor 
decisions congruent with a social planner could be investigated. 

2, Borrowing is ruled out. This restriction could easily be 
relaxed, however it would seem appropriate to assume that 
individuals in a state VR program do not have significant income 
smoothing opportunities. 



re 



3. Simpler or more complicated functional relationships a 
possible for these as well as other of the effects described, 
These are manageable and captured the important elements of 
choice. They also (hopefully) yield some empirically testable 
results . 



4. We may find it desirable to actually disaggregate the VR 
population into two groups. Preliminary discussion suggests that 
there may be a large group of individuals who receive primarily 
health related services and another group that receive mostly 
adaptability related services. Further analysis of the data and 
discussion of this issue is needed. 

157 
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Tile definition of a "successful" case is arbitrary, H ,.:e it 
is assumed to coincide with 60 continuous days of employment, 

6. Alternative goals such as maximizing the sum of clients' 
earnings increases yield similar results since earnings as well 
as successful cases are assumed to depend on levels of health and 
adaptability, 

7- If the counselor ca- choose distinct lengths for health and 
adaptability services, d^ and d^, respectively, the expressions 
derived later relating choice" variables to parameters are 
significantly simplified. 
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Chapter 5 

THE R-300 DATA SET 

Ernest Gibbs 
Anita Hall-Kane* 



The national R-300 data set for Fiscal Year 1382, provided 
by the Rehabilitation Services Administration (RSA) , supplies the 
basic information pertaining to each individual clos«d from the 
rehabilitation program. This set contains data on each 
individual from the time he is initially referred to the program, 
through the possible acceptance into the program and on to 
closure from the program. 

The information concerning each VR client is collected by 50 
state agencies serving all eligible clients and 3 0 specialized 
agencies. In addition, there are reporting agencies such as Guam, 
Puerto Rico, virgin Islands, Washington D. C. and America* Samoa. 
In ail, there is a grand total of 86 separate agencies. 



R-300 Classification codes 



For fiscal year 1982, the national R-300 data set contains 
720,612 individual observations. Table 5.1 is the record layout 
of all information available in the national R-300 data set 
together with a brief description of some of the variables 

^Research Associates, Bureau of Economic Research 
Rutgers University run 
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Table 5.1 
Tape Layout for R-3w0 Oata 
(FY 1982) 



Position Variable 

1 "1" Card Nunfcer 

2*3 Agency Code 

*'13 Case Number 

H-16 County Code 

17-21 zip code 

22-25 Referral Oate 

26-27 Referral Source 

29-29 Age at Referral 

30 sex 
31*33 Disability as Reported 

Social Security Number 
*f SSDI status at Referral 

" SSI Status as Referral 

*5 Race 

46 II Months in Statuses 00-02 

*o Spanish Origin 

Reason Not Accepted 

JO Outcome of Referral 

li.ll M,Jor 0U * bl «"9 Condition 

57 Secondary otaablfr* Condition 

5fl-59 2 UtCOme of Ppav <«* Cloaure 

lo J* 1 ? 1- sinct Pp «v<oua Closure 

J? Marital status 

Number 0 f Oependenta 
Number in Family 



61 
62 



6Z ~% Highest Grade Completed 

» Work status at Referral 

69 Weekly Earnings at Referral 

SI Fami [ Y Income at Referral 

71-73 y VP !u? f Publ,c Ai,1 «t*nc* « Referral 
Monthly Amount of Public Asa {stance 
•t Referral 

Time on Public Assistance at Referral 

77. 7A T° UrcC of Support at R^erral 

79-80 I^V' Institut <™ -t Referral 

' y ou Blank 

SI « 2 H Card Nurt>er 

!f "™ Agency Code 

34,93 Case Number 

94 "oI Date of Closure 

™ SSA Status at Referral 

inn inT SSA Claim Ty P e 

03- 07 T Fe ?TJ Special Pr ° 9ram Identification 

OS. 12 C ° St of Case Servlcti 

113-iir CoSt of Rehab - Fa cilitites 

1 18" 122 c° ci ? 1 Securitv Truat Funds 

123 ccnr S c up P lewntal Security Income Funds 

;f SSOI Status at Closure 

J; J SSI Status at closure 
w ork Status at Closure 

.26- 28 weekly Earnings at Closure 

130- 32 M^H! f ! t?blic A$$,sta ™ «t Closure 

i« Monthly Amounts of Public Assistance 

m it* at clo * ur * 

1X7 to Occupation at closure 

« In M ° nths Spent in stat <* 06 

1I1 uS M ° nth$ Spent in Statu * 10*24 

ut uf Months Spent in stat <* 18 

Months Spent in Status 20-22 
Outcome of EE/VR 

1^ Reason not Rehabilitated 

2' Diagnostic Services Provided 

;2° Restorative St-vices Provided 

'J* College Training Provided 

^ Other Academic Training Provided 

\ll Business Training Provided 

^ Vocational School Training Provided 

I* On- the- Job Training Provided 

^ Adjustment Training Provided 

>5 Miscellaneous Training Provided 

56 Maintenance Services Provided 

57 other Serives Provided 

150 un FamUy Mefflber Sarv,c « a Provided 

i3¥-iou Blank 
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Portainin, to banafit ea.t anaiyais. A 

,„ . rurthar axplanation o 

th... variable and how thay ara ua.d in b „.„ ( 

„ lv „ „ , ln "•"•fit coat analysis i. 

oloaura statua 

Tha obaarvationa on tha R-300 data , 
Ton au 8S .,„ cl „ in r * Pr "* nt « =»« 

=• a 1 i ' indiVldMl 11 -»~ " - -iv. 

tt * t ln<,iVlt,Ual ~t b. cartifiad a. a .. tlng tn . th 

" ^ ° f • or .ant.! diaabUity 

! r ; Xi,t * n= * ot * sub,tsntisl - 

indin ' th " ' ~W Nation . xl , ts that 
-ationa: rah.bUi.tion My b . „ f ^ ^ 

tarma of amployability. 
Thar, ara four di«.r.nt clo , ur . 

do... in atatu. o.. cioaur. .tatu. oa m „ aU 
acc.pt.d for VR vh.<.h.,- P«r.on. not 

fro. appliLT' fr ° a r#f#rral (StatU " J0) ' 

'ran applet .tatu. (.tatu. 02,, or clo .. d frea 

•valuation {.tatu. 06) . «xt.nd.d 

2. Cloaur. statu. 26 indie**.. - -„ 
cliant th j ind i c *t.. a .ucc.fuUy rahaMlitat.d 

cli«nt. Th. crit.rion for ,ucc...f U ] clo.ur. i, 
minimun of 60 day. .xc.ot , k «Ploy».nt for a 

aay., .xc.pt for hoa.aak.r plac.n.„ t ,. 
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3. Cloture status 28 indicates ca... da*** 

c«mi ciosod unsuccessfully, 

not rehabiltated after acceptance into the B r« 

in ^° ™ Program but after 

receipt of services. 

4- Closure status 3 0 indicates cases cIom .<•«. 
fo - , closed after acceptance 

'or * s.rvic„ ( but b . for . r . c . ipt Qf ^ ^ ^ 

Table 5 2 giv .. th . frtqu . ncy CQunt Qf indivi 

closure status, together with some of the r... 

w.r. nnt- <. , , reasons why individual, 

were not accepted into thm 

•i-Ply -ing unabl. t ~- 

- - cll.nt, or to 1 1 " ~ ^ ^ * ^ 

th. ahs.no. of any disabling conditions. 

Distribution *w Tablt 5,2 

ion ° f thm 0ut <=°»« of Referral Proc... 



Closure Status 



03 
26 
28 

30 



Number of 
Cli.nts 

369,681 
215,569 
98,935 
36,427 

7 20,612 



Percentage 
of Total Data Set 



51.3% 
30.0% 
13.7% 
5.0% 



?L T 5°?? C } OMd aa st *tu. oo or 02 

^ »adioai p P rSg;;:i: r * or 

4) £25* MrVlCM or «rvic. 

JJ Client institutional i 2 .d 

7 SiS!!?^ t0 • aoth « r *9ency 
7) Failure of cooperate 

8 No disabling condition 
9) Mo vocational handicap 
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100. 0% 



Numb.r of P.rcantag. 
Cli.nts of Total 



35,532 

20, 499 
31,638 
3,543 
4,689 
2,094 
29,617 



27.8% 

16.1% 
24.8% 
2.8% 
3.7% 
1.6% 
23.2% 
0% 
0% 



3-27,612 100.0% 



las 



Aga »t Rafarral 

Th« of the client at rafarral 1- 

continue. v. rirtl .. Mo . t eli . n£ , „, ^ ^ ^ ^ ^ ^ 

« with an . v . r .„ . t r . t . rM1 of }i 

distribution of ago. at raf.rr.i i. < 

* iVW1 10 TlbU 5-3. A,, i, ,„ 
i»port.„t v.riabl. whan analyzing tha b.n.fit. of ™ k 

* o«nant. of vr bacau.a of 
tha corralation batwaan aga and «™< 

6arB . „ 9# * nd Tha r.lation.hip of 

tarninga to aga ovar 

fl.«. . th *" " — *** i« tin., 



Distribution of^J; 3 ! 

n or c li«nt Aga at Raf»rral 

Ag« at Rafarral N £??!f«. 0f Ptrcantaga 
Cliant. of Total Dat J s 

Aga. l to 15 *™ " 

Aga. 16 to 23 2 «'«2 1.42% 

Aga. 26 to 30 III HI 35 '^* 

Aga. 31 to 35 il'lll 14-32% 

Aga. 35 to 40 u . 83% 

Aga. 41 & ovar itt'til 9 - 28 * 

__:!!:!!!__ 27.24% 

714 ' 737 " 99*19%" 

d«. to i-fo-rtiTS^rSOT ' #t 
ciiant Sandar 

Tabl. , 4 giva. tn. di.tribution of = U .nt by ^ of 

=U.nt i. .„ iBportant v . rUw . ^ ^^^^ 
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- t* po..^. rol . it aay pl4y th . imttnlnnign ^ 
z«ro wag. at cloaura. 

Tabla 5.4 

Distribution of cliant Gandar 

22=. » of ^--ntag. 

Mala -I!!! 1 Data S€t 

Famala 416,715 ~^~1~Z 

289,796 57.83% 
40.22% 



706,511 ":: — 

Cliant Raca 98 ' 05% 

cliant »s rae- „. 

47 4 b.aringon th . 

t r; ;; n th - - ~ - - - — 
— condition • ~ • --nan, , caus . of b . tt . r 

~. * chap . r 7 " - th Vi 1 — — than 

*~«t and co. s o ^ analy ' iS ' " C ~ 

coats for only tha whit, and black r.««.i 

sine. ao .t of ch . ell . „ " CU1 grou P«' 

rh * cli «nta fall into on . 

claaaifications. m t»hi - tWo 

In Tabla 5.5 tha distribution of C 1W 
givan. ciiant raca is 



Tabla 5.5 
Distribution of Cliant Raca 



MViZ ot * 1 Dat * Sat 

J?? 2 " 13 4 8 '64 3 5 6 

(Oriantal, ate.) I:.! 1.35% 



672, 600 
164 



33. 33% 
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education clawification.: lass than 8 y.ar. 

s ytara of •ducation, 8 to 

y..» .d»e. tion , .„ d ««„ u y „ r . Mue « lon . TS< 

ILtrlbution of ou.nt Auction i. , iv . n .„ TaW . , ? 

Thraa parsonal characteristic* • i-n- •. 
currant » * V€1 0f ^cation, 

currant ags, and aaj or disabling condition arft ,„ 
proxi.. notion, ara of tan usad as 

proxiaa to maasura 

iUty or a Ptituda to work of 
rehabilitation cli.nts. f 

retribution o T ^Ji. 5 nt 7 Education 

Education Lav.i ^SSLV P«rcantaga 
Client. of Total J 

No Education ----- 

IH jr. Education 2 JJ'J" 28.75% 

11 ;n Education 2 "' 2 °' 25% 

sL. ?7, Education 29.19% 
Soma collag. 2 °|^83 28>7Q% 

College Graduate ?f'?JZ 8.16% 

Post-Graduata work X <'" 3 2.06% 

4 , 422 



.61% 



720 ' 612 ioo.JoT 

Maj^^Disa^iing*Con^ition ^*'* rra ^~ 

Th. variable. P . rtaining t0 disab 

organized in 7 broad condition cat.goria. a. .how. , 

a. shown in Tabla 5.8 

it i. not tMrtfcta t ^ ^ ^ 

-Jar oi^x^ condltio „ by , « 

* . ln ^ Mrk . t du . ln p>rt to 
» * « ,,. ir conditlon .. Ih . r , ta no intorMtion on 
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ciiant Marital Statu* 

TU lZ\ ' ^ ' 1V " di " ribUtl ° n « «"« «W .t.tu. 

r u ^T:imat#iy havt an iaoaet rm *w 
*«~ r.,r...io„ «*«MUt.t ion outeo... 

r.gr... ion .quation. inolud , vtrl(|bl 

•«.=t. of b.i„ g MmM vlt . labl " t0 

on «. p re ^u ity of J ' P0U " ~ ~ — 

succ..„ ui eo^Ution of th. pro,™,. 



Oi.tr lbution o?'£. n V Msritil smu . 

Stat,. " c ^«« 

°" Total Data Sat 



Marriad 

widow«d ^.66,524 



Divercad 20,8 08 

Saparatad 



23.11% 



86:555 i2 2 :o 8 i% % 



"•var M*rri 9c 6.07% 

38.10% 



592,150 



32. 13% 



Education 



Kor oU«t. ,*o r . port m r . tar4 . tion f °»"- 

- - - — ~* it rt: 

~«- -fa oo. t ^ (Crtspt „ ?J< u# _ " 
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24.32% 
1.34% 



n . _ j Tabia 5.8 

Distribution of Disability a. Raport.d at Ra f . rral 

^Disability Typ. "oSStS* Q , 

of Total Data Sat 

Visual Iapairaanta 46 266 

Haaring Iapairaanta 4 J'j!J 6.43% 

Orthopadic Daforaity ' 51 1.24% 

or Functional Iapairaant i7« 

Absjnca or Aaputation of 1 5 ' 269 

Major or Minor Maabara i, ftM 

Psychonaurotic and 11,055 

Paraonality Diaordara 

Mantal RataJdation 161,175 

Otter condition, with 43 ' 072 5 98% 

Etiology UnJcnovn 

-ilffi 3.95% 

ciUnt wa^xy Earninga ?2 °' 612 "^i" 

int. WMWy earnln5S " «" - —a ara 

client in tha v**k ^# - « 

^ , (or clo.ura: or 

distribution or cli.„t „.. Wy . arnlng , u glv<n ^ ^ s > 

TO e.le»l.t. o.n.fit., , to lMrn ftow ^ ^ a 

- c i.„t w .. wy .. mng . froa r>twrsi ^ cio>ur< cm 

" ibUtM " i„ m. pt8gr ». But . ach . 

P«*l- i. .tUl not «p^ y , olv ., Varlou . >oiutioM hw 
..n .u^ la tt . lit . r . tur „ but 4U _ Um ^ 

*» to to. U* or „ i, Ml coap . rUon „ controi ^ 

th. n.tur. of th. R-joo data nt . r...,rch.r 

i-.«.«ren.r c»n only dr.w 
conclusion* ba..d on th. s^co... of a cii.n,- , . 

or a oli.nt (.tatu. 2S) r.lativ. 

lea 
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of succ.«.*n •■tiaation of predictions 

»ucc.„ ful co»pi.tion fro. vr or of th. b.n.f it . , 
attributibla to vr Dart ^ 4 fitl and C0>t3 

V* participation. fSa. chapt.r 13, . 

Hovavar, through a variahi. 

* « var labia racordad at t-h. *j 
- v, pro ^ M , (th< - - «- « c l0 . ur . 

mr^u ^ Ih " " » «*- - 

co»bi„. th. V1.U.! , WA eod ,„ 
"o, :»p. itMBt . lnt0 „. 150) snd H ««^ (»oo. 

C"0-„,, end , ^ 'Citation, th . orthoptic 

" 9 > * nd *»PUt»tion (400-449) I— .4_ . 

i.P.i»„t, . pll t th. J~ 4 " phy ' i " 1 " 

cna M«nc«x, Paychonaurotic an* n 
^ into , c lwlfle . tlen .: C x P *" 0n - Ut1 ' 

ui— -. ritol . (!00 _ 5JJ , and into n ; n "« - — « 

variable fRSA ^tardation* 
A * (ksa codas: 530-5341 

and than placa fka 

— Ut y ^p. ln to th. . ot h. r . cU.. 1W c. tlon r,Mining 
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Coat o? caaa Sarvicaa 

* »Jor portion of th. tot.! co.t. .. tlMt . d in ^ 

c... ..„ ic . r . eJrd provWM ^ Me>mt ^ e ^ ^ 

t • vocations mutation ., TOCy , or .. eh ^ 

SUva. a braaJWown of th. nuabor of clW. , 

or ci.anta raporting a aivan 

"ount of c... ..rvic. co .t. 



Oi.tribut 10 n of ro.t. of c... sarvica. 



Dollars of 

Sarvicaa 

Purchaaad 

$ 00 to $ 50 
5 31 to $ 200 
$101 to $ 150 
$151 to $ 200 
$201 to $ 300 
$301 to $ 500 
$501 to «1000 
$1000 to $5000 
Ovar $5000 



Nuabar of 
Clianta 


Parcantaga 

of Total Data Sat 


235,771 
40,779 
33,252 
19,236 
21,225 
30,476 
40,805 
77,719 

161,349 


41.0% 
5.7% 
4.6% 
2.7% 
2.9% 
4.2% 
5.7% 
10.8% 
22.4% 


720,61? 


100.0% 


Agancy 





«<* t i? . of a^-ic. or training . „ lth ^ um ^ 
« -U. it i. po.. m . t0 „ , Jea of m infi _ or 

HOC Of it, Wch e . m= . or tMlning typ< hM ^ ^ ^ 

anticipate .„.„.. f rM ^ ^ ^ ^ 

of cuant. rac.ivin, . giv . n typ . Qf Mrvlc> ^ ^ 
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o.°. Z lT niR9 non%ncc "' iuny «u.„ t< ( . tatUM , 

».v. ».a. . prior d . eljion to psrtle 

=h.pt.r. Sand9) . H . r . " ln th * TO WW- (S.. 

to ' Pr ° blM ^ th " w h0 



Eamingt Par w««k 
500 to $5o~" 

$5i to $ioo 

$101 to $150 
$151 to $200 

°v«r $200 
Not R«port«d 



Numbar of 
Clients 
At Rafarral 
At Closura 

523,241 
53,513 

18,1jJ 
25,010 

19,034 
55,654 

9,676 
41,463 

10,280 
38,938 

140,248 
506,034 

720,612 



P«rcantaga 
of Total Data smt 

72.61% 
7.43% 

2.52% 
3.47% 

7 -64% 
.72% 

1. j4% 
5.75 % 

1.43 % 
5.40 % 

19.46% 
70.22% 

100.00% 



169 



9 

ERIC 



J 7r, 



truly rando. .«pl. ,i„ c . ..oh eU«,t-. r.oord i, ,. : . rt . d , t 
«ndo» . nd not , tr . tifi . d by any cU , nt clUr , et . rUtie< 

Th. rwultant 1 p.ro.nt saapl. ha. „„ 

' 7193 ob«.rvatlon». Th. 

population ha. 7J0.6U oba.rvation.. 

our oa.i, for uslng , p . rcwt of ^ 
oppo..d to loo p. rc . nt of 

, , . ln araidn.nt of 

i..=r....d ,»p llng pr.ciaion v.r.u, addition » M n 

th. .tand.rd .rror of th. , * *" 

«th which th ^ ».««.«..... th. pr .ci.io„ 
wx^n which ths •ampi* m mm - . 

— inot...... c " ~ * " - «i- 

^«..l y r . u ' ' " 4nd " d — - - — i. 

X r.l.t«, to th. of th . 

— - th. , a . u .. th . 3t ^ rd - 
C0 T Pr * CUi0n - - - — «. additional ,a» P Un g 

R.pr.,.ntativ.n... 0 f th. S .» P i, 

« =ur m*. i, trul, , Mndoa 5Mpl ., ^ ^ 

significant diff. r .nc« i„ *u 

irr.r.nc, ln th. a.an valu. of a variabl. ir th. 

-Pi. an d th. mm valu . Qf ^ variaM# ^ ^ ' 

co« dU ct. d va riou . t .. t . ftnd _ iMt _ Qf ^ ^ ^ 

th r. pr .^ tativ .,.„ cf ^ ^ ^ s ia ^ ^ 

caxcuution cf . * perc , nt confld . n „ ^ ^ 

conti,,u. v. ri ^. For _ h of ^ 12 ^ 

m«ar fall within th. confid.nc. int.rval thu. 

thu « w. conclude that 
th.r. iu significant diff.r.nc. in th. ..ami. . „ 

,aa Pl« and population 
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Service 
Sarvica 
Provided 



Distribution of Sarvicaa Provided by tha 



Diagnostic 
and Evaluation 

R««tontion 
C Physical or 
Mantal) 

Training: 
Coli«g« 

Elaaantary 
or High sch. 

Buainaaa sch. 
or Collaga 

Vocational 
School 

On-tha-job 
Personal and 

Adjuataant 
Misc. 

Maintananca 
othar Sarvicas 
Sarvicaa to 

othar Paaily 

Menbars 



Providad 
W/C ft 
To Agancy 

208,720 



73,077 

25,342 

4,947 

5,914 

28,768 
7,268 

46,700 
27,164 
57, 616 
69,063 
4 , 495 



VP Agancy 



Providad 
JJ/0 Coat 
To Agancy 

33,354 



24,213 

3,327 

6,413 

1,277 

6,319 
6,612 

21,043 
9, 049 
13,982 
"8,762 
2, 977 



Providad 
w/ 4 w/o 
To Agancy 

87,239 



16,358 



3,773 

1, 560 

1,719 

7,341 
1,440 

7,435 
4,518 
6, 843 
15, 195 
395 



^£ti n J? £ 1 PTcant Sampi. 
'«» tha national R3 oo data a.t w. Ml . ct . d , . 
randoa saapi. with k P«rcant 
P ' Vith Mch data obaarvation havin« 

o< ~- - — - - :: P1 r - 1 

n» MlMtlen Uetal w involve th. i„iti.- , .< 
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Population and Sanpia Maana 
of Continuous Variables and 

Calculation of tha .95 Accap-^ca lUgion 



Vartafclo 



E9UC 

FnWIZ 

101024 




KMttZ 

KMNC 

VEMKZ 

SEW! 

SOVM 



714,737 
313,140 
390,101 
341,440 
70,041 
380,344 
111,103 
214,371 
331.337 
374,101 
10,413 
633,173 



fliaa 

C»M.l 

33.03 
10.90 
2.14 
21.84 
4140.6 

t 

4141.44 

M34.24 
41,934.13 

1431.32 
41,441.64 

4103.13 



Standard 
Soviatioo 

(Pop.) 

13.37 
2.63 
1.S6 
20.32 
131.4? 
64.70 
99.40 
101. 44 
2,344.88 
1,922. 10 
2,444.W 

m.89 



/loan 
(SaayUl 

33.24 
10.42 
2.81 
21.39 
tl'8.28 
417.3? 
4144.77 
4139.41 
41,121.90 
4703.34 
41,447.23 
4200.28 



NOTE: 

ASERSF « Am it Poforral 

EDUC * Htqbttt Lfvfl of Education 

FAWIZ ■ Fuilr Sill 

H0102'. • Aontho in Statutes to-24 



5td error 
$t Stipiff 


dppor 
Coatidmct 
Interval 


low 

Conf tOfflCI 
Intirvil 


0.1444 


3:. 33 


32.72 


0.0370 


10.47 


10.83 


0.0243 


2.89 


2.74 


0.3438 


22.13 


21.14 


3.0240 


1130.48 


4130.79 


0.8314 


418.64 


415.TI 


2.3241 


4144.00 


36.81 


2.3374 


4140.84 


4131.67 


39.1321 


41,130.84 


4977.39 


23.3477 


4708.04 


4448.40 


84.0073 


41,604.31 


41,277.01 


12.3023 


4207.64 


4138.63 



Hyeotheeio tcotiaf w4 
larco Msplee mtft position tUnaard deviation! in« 



H derive* the .93 



uteml m follow 



Upper lieit • UM.940R 
Lpmt liait ■ U - '.940* 

■here u it thf population mm, 

ajjjo the ttandord orror af tM oou 

1.94 i i too i valae for tho .03 tiMiftnct lovol 

!f tho Maple oom falls lithia this confidence interval, 
•0 can aeeopt tho hvpetfcesit that there ii no iif^wet 
botnoon tho papulation mm and tho laoplo ecu, 
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BEST COPY AVAILABLE 



»•«•>•. In Tabi. 5 .i3, w« tut th. .,.„„,„. 

di.cr.t. . »i9nificanc. of sp , eific 

T' r or nct th * 5MP1 - propo " io - »*- - « 

"thin thi. int.rva! «,.„ w. condud. that th.r. t , no di „ 
b.tw..„ proportion.. „. r . aeh „. ** "° di "«™« 

raacn this conclusion f or «n 
variable va tastad. a11 tht 

Limitation* of tha Sampla 

Ona limitation of 

- opportune oV ^ ^ " - »~ 

— „ hin ; " ieai int * rro, " ion inte 

- - . :; pr T tion of th< popuiation 

— , By m it ;:j:r\vtr °: — 

«atu. i. da.irad ( s,« chapt.r 7) th— 
sampla „ou W BO r. accurate r.«.ct J ^ " " """"" 
PopuUtion. or. „ an ^"".ri.tio. .« 

-.Mutant. f o. ... 1 T h M4ly ' U 

d..ir.d th , " " d Mritil '*•*» i» 

Pracisa sampla from tha population. 

on. T T ^ rind °" "" Pl - "* — b * « station. « 
on. -nductir, an.^. on th . „, t 

random , Mp i ... . , b . ,,. m . th. i percnt 

"■Pi -.xj. b. adaquata. Howavar, if , 

«- » . - „ .„„.. — * 
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Tabla 5.13 
Population and Sftapla Proportion* 
of Diacrata Variabia* and Calculation 
of tha .95 Accaptanca Ragion 



Varublf 


Proportion 


Proportion 


Proportion 


Inttrnl 


Ifittfvti 


Sts 












Kalt 

FtMit 

JUcf 


0.3? 
0.41 


0.584 
0.416 


0.005856 
0.00*856 


0.6015 
0.4215 


0.3783 
0.3983 


Nbitt 

11 irk 

fltAtr 
nari tal SUtts 


3.773 

A *itkL 

0.021 


0.775 
0.206 
0.019 


0.0051.4 
0.0049P 
0.00174, 


0.7830 
0.2137 
0.0244 


0 7iM 
0.1963 
0.0176 


fUrnrt 
ucntr 
Clown Stitn 
Stitn 01 
Stitn 26 
Stitn 21 
Stitn 30 
Hijor Disunity 
nillnitt 
Hritird 
Phyjicil 
Simci Rtcitrtd 


0.281 
0.71? 

0.313 
0.3 
5.137 
0.031 

0.164 
0.271 
0.365 


0.278 
0.722 

0.51 
0.302 

0.137 
0.051 

0.163 
0.274 
0.558 


0.003843 
0.003843 

0.003893 
0.003403 
0.004034 
0.002594 

0.005153 
0.006186 

0.00690C 


0.730S 

0.3246 
0.3106 
0.144? 
0.0361 

0.1741 
0.2831 
0.3783 


0.2693 
0.7073 

0.3014 
f.?l?4 
0.12?1 
0.043? 

0.133? 
0.238? 

0.5313 


Edttc 
fttitortivi 

Truainq 


0.177 
0.49? 
0.324 


0.186 
0.489 
0.325 


0.007775 
0.010183 
0.009533 


0.1922 
0.3190 
0.3427 


0.1418 
0.4790 
0.3033 



Hypothwit tntios of proportion 

Lirii mpli, ,iu pt^ ui,. proportions kno«. 

U ivxni the .93 icctptMct tatirvil u follow: 
oppr lilit • p ♦ |,w c 
lowr Unit ■ p - i.h a 9 

V 

■*« 9 it tfct pmiMm prtpsrtios 

Of it tit lUMVi rrv of thi proportion 

I.H ii tn t viiw ( V ths .05 ttoMficincff livtl 

» tftfl iMpll proportion fills ntlin this ,c»ptmt r, 1tM< 
« cu iccipt tn kTHtbHis tilt tfctrt ts no e,H.rm. 
bttmtn tht popaiitiM m tupli proportion* 



175 



1C1 

BEST COPT AVAILABLt 



pop! p y b * t0 ° * MU to tui1 * -p — 

MUS "« «« vouic, provid . . b . tt . r r ' P * rC ' nt 

tt.popua.tion. "Pr...nt«ion of 



176 



ERIC °^ 



Chapter 6 
SIMPLE BENEFIT COST RATIOS 
Ernest Gibbs* 

In this section, we calculate and compare simple benefit 
cost ratios for the population and the random sample. We then 
check to see if there are any major differences in the benefit 
cost ratio calculated from the population data and the ratio 
derived from the random sample. In calculating the benefit cost 
ratios, we use a simple methodology that has been used by the 
RSA. In later work we calculate these benefit cost ratios using 
more complex methods. (See Chapter 7) . Our use of this simple 
method is designed to test the representativeness of the sample 
and not to condone the method of calculating these ratios. 

It should be noted that if the total costs and benefits 
estimated from the sample data are comparable to the results from 
the population, then the benefit and cost figures from the sample 
should be approximately 1 percent of the corresponding benefit 
and costs figures of the population. 

Computation of Cost 

The major costs of the VR program consist of program costs - 
case service costs, which are variable costs, and overhead costs, 

* Research Associate, Bureau of Economic Research 
Rutgers University 
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which can be considered a fixed cosr. When estimating the total 
costs in the benefit cost ratio, we must take both types of costs 
into account. To estimate the total case service costs, we take 
the average costs of clients with positive case service costs and 
then aggregate to attain a total cost figure. 

The total case service cost for the 215,569 clients 
successfully rehabilitated (closure status 26) in the population 
was $253.9 million. However, of the 215,569 clients, only 154,338 
clients incurred a case service cost of at least one dollar. It 
was from these clients that the non-zero cost of case services 
was computed. The non-zero mean cost of case services for the 
215,569 clients in the population who were successfully 
rehabilitated was approximately $1,645 (See Table 6.1). 

In our random sample, the total case service cost for the 
2,169 successfully rehabilitated clients was $2,807,688. However, 
only 1,582 clients of these 2,169 reported a positive case 
service cost. The non-zero mean case service cost was computed 
for only those 1,582 clients who incurred or reported a case 
service cost of a least one dollar. This non-zero mean cost of 
case services rehabilitated was $1,775. From our hypothesis test 
(see Chapter 5), we know that this sample non-zero mean is not 
significantly different from the non-zero mean of the population. 

Next, we estimate the case service cost for those clients who 
either reported no case service cost or who incurred zero case 
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Table 6.1 
Total and Mean Case Service Costs 
By Closure Code for the 

Population and Random Sample 



(1) 


<2) 


(3) 


Number 


Number 


Closure 


Closed 


Closed 


Code 


(Sample) 


(Population) 


ttmit 






08 


3,673 


369,681 


26 


2,169 


215,569 


28 


96% 


98,935 


30 


367 


36,427 


TOTAL 


7,193 


720,612 



(4) 
Number 
Reporting 
Positive 
Costa 
(Sample) 

1,073 


(5) 
Number 
Reporting 
Positive 
Costs 
(Population) 

110,081 


(6) 
Total 
Case 
Service 
Dollars 
(Sample) 

$245,399 


1,582 


154,338 


$2,807,688 


700 


70,439 


$939,797 


232 


23,679 


S56,479 


3,587 


358,537 


54,049,363 



(7) 


(8) 


(9) 


Total 


Hon- Zero 


Non-Zero 


Case 


Hean of 


Hean of 


Service 


Service 


Service 


Ool tars 


Dol lars 


Dol lars 


(Population) 


(Sample) 


(Population) 


sniusmi 


srsxtsu 


cnssssa 


$24,961,504 


$228.70 


$226.75 


$253,870,873 


SI, 774. 77 


$1,644.90 


S93,138,765 


SI, 342 57 


S1.322.26 


S5, 971,811 


$243.44 


$252.20 


$377,942,953 







Table 6.2 

Estimation of Total case Service costs 
By Closure Code for the 
Population and Random Sample 



(1) 
Closure 
Code 

3SSSB8SC 

08 

26 
28 
30 
TOTAL 



(2) 
Total 
Reported 
Service 
Costs 
(Sample) 

tIKIIItSt 

S245,399 
S2, 807,688 

$939,797 
S56,479 
$4,049,363 



(3) 
Total 
Reported 
Service 
Costs 
(Population) 



S24,961,504 
S253, 870,873 

S93, 138,765 
'5,971,811 
S377, 942,953 



(5) 

Total Service Total Service 
Costs Received costs Received 
By Those Not By Those Not 
Reporting or Reporting or 
Reporting Zero* Reporting Zero* 
(Sample) (Population) 


(6) 

Total case 
Service 
Cost 
(Sample) 
(2>(4) 


(7) 

Total Case 
Service 
Cost 
(Population) 
(3)*(5) 


S594,620 


$58,866,896 


$640,019 


isitstssa 

$83,828, 4D0 


$1,041,790 


S100, 718,872 


$3,849,478 


$354,589,745 


S381,290 


S37,679,121 


$1,321,087 


$130,817,886 


S32,864 


S3, 215,046 


$89,343 


$9,186,857 


S2,050,564 


$200,479,934 


$6,099,927 


$578,422,887 



These coats are estimated using the RSA methodology. 
The total cost for those who did not report or did 
not incur any costs is calculated by multiplying the 
number reporting either zero or not reporting any 
costs by the non-zero mean. 
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service cost. The method used to estimate these costs is to 
assign the non-zero mean rehabilitation cost to this group of 
clients. This method will tend to overestimate costs by assigning 
the non-zero mean to those who reported zero case service costs. 
This is because some of these clients received only »in-house» 
services, such as placement, counseling, administrative, or 
overhead costs and had no case service costs. Assuming the same 
mean rehabilitation cost of $1,645 for the remaining 61,231 
successfully rehabilitated clients in the population, yields 
$100.7 million. Thus the grand total case service cost of all 
215,569 successfully rehabilitated clients is $354.6 million (See 
Table 6.2, column 7) . 

Using this technique to estimate cost for the 587 clients in 
the random sample successfully rehabilitated but who incurred 
zero case service costs or who did not report any case service 
cost, one arrives at a total of $1,041,790. This makes the gr-and 
total case service expenditure of tne 2,169 success ally 
rehabilitated in the random sample $3,84^,478. 

These total expenditures are incomplete since they omit cost 
for services received by clients whose cases were closed not 
rehabilitated and on others who were not accepted for VR services 
(i.e. closure statuses 08, 28,30). The method outlined above was 
used to estimate the total case service cost of these persons. 
The non-zero mean of case service costs of each closure status 
was assigned to clients in that status (See Table 6.2, columns 6 



179 



and 7) . 

Given this method of computing costs, the estimated case 
service costs on all cases closed in Fiscal Year 1982, was $578.4 
million. The estimated cost figure overestimates the service 
costs as reported in RSA-2. In this report, the total case 
service expenditures to all individuals was $521.6 million. 

For the random sample, the estimated case service cost on 
all closures was approximately $6 million. 

Another major cost- area in the prevision of rehabilitation 
services is expenditures for guidance, counseling, placement 
assistance, and the administration of the program. Based on data 
contained in Form RSA-2, these costs were 55.3 percent of all 
rehabilitation expenditures in Fiscal Year 1982. The remaining 
44.7 percent of total expenditures was the case service costs 
reports on cases closed in Fiscal Year 1982. Therefore, the 
grand total cost of services rendered to clients can be obtained 
by dividing the total case service cost of 578.4 million by .447. 
For the populacion, this yields a grand total of $1,294 mill lor. 
Again this figure overestimates the $1,166 million reported in 
RSA-2 as the total obligation. Fcr the random sample, the 
estimated grand total is $13.6 million. These total cost figures 
serve as the denominator of the benefit cost ratios. 
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Computation of Long-Term Improvement in Earnirigs 

In this benefit cost model, we define the benefits cf the VR 
program as simply the difference of wages at closure and at 
referral. The annual increase in weekly earnings of all clients 
rehabilitated in 1982 is $1,207.6 million (See Table 5.3). This 
is calculated by taking the difference in the mean weekly 
earnings of clients from referral to closure and aggregating over 
all rehabix. ^ed persons, including those with zero earnings. 
Ihis figure is then raised to aggregate annual earnings changes 
by multiplying by 50. Again, using this method, the annual 
increase in weekly earnings of the clients in the ranaom sample 
is $12.4 million. 

The aggregate earnings improvement is then uiscounted over a 
thirty year period. The thirty year period is chosen because the 
average aae of rehabilitated clients is approximately 35, which 
would leave approximately 30 working years until the assumed 
retirement age of 65. The discounting function used v-s twelve 
percent. The present value of one dollar received annually for 
thirty years discounted at twelve percent per year is $8,055. 
Multiplying this factor by $1,207.6 million yields $9,727.2 
million. This is the projected lifetime improvement in earnings 
accumulated over tnirty years which VR maintains is attributed to 
vocational rehabilitation intervention. For the random sample, 
the projected aggregated lifetime improvement in earnings 
accumulated over the thirty year period is $100.1 million. 
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Table 6.3 

Mean Weekly Earnings of Successfully 

Rehabilitated Clients at Referral 
and Closure, Projected at Annual Rates 



Number 
of 

Clients 
2,169 
215,569 



Mean weekly Earnings; 
At Rderr*'. (1) At Closure (2) 
$25.08 $139. 68 

*24.22 $136.26 



Annual Aggregate Earnings: (3) 

At Referral At Closure 

(in thousands) 



$2,720 
$261,054 



S15,158 
$1,468,672 



Differnce Between 
Referral and 
Closure Earnings 
(in thousands) 

$12,4?* 

SI, 207,618 



(1) include* tho*e reporting no weekly earnings at referral 

(2) includes hoemakers 

(3) weekly earnings were annualized by multiplying by 50 
and then by the total number of rehabilitation* 



Table 6.4 
Benefit/cost Ratios 
Present Value of Improved Earnings 
Projected for Five to Thirty years 
and Discounted at 12X per Year 



Future Earnings 



Period 

limine 


Present Value 
of One Dollar 
Discounted 
at 12 X 


Discounted 
at 12 X 
Per Year 
(Population) 


5 years 


S3. 605 


$4,353,461,224 


10 years 


S5.650 


$6,823,039,090 


15 years 


S6.811 


$8,225,083,051 


20 years 


$7.4*9 


$9,019,695,391 


25 years 


S7.843 


$9,4/1, 344,351 


30 years 


$8,055 


$9,727,359,269 



Future Earnings 

D i scounted Benef i t / Benef i t/ 

at 12 * Cost Cost 

P«r Year Ratio Ratio 

(Sample) (Population) (Sample) 

$44 , 802, 940 $3 .36 """"S 

$70,218,200 $5.27 $5.15 

$84,647,108 $6.36 $6.20 

$92,824,732 $6,97 $6.80 

$97,472,804 $7.32 $7.14 

$100,107,540 $7.52 $7.34 
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Dividing the discounted life-time earnings aggregates by the 
total cost of the rehabilitation produces benefit cost ratio of 
$7.52 (i.e. £9,727.2/$!, 294 = $7.52) for the entire population, 
(See Table 6.4). For the random sample, the benefit cost ratio is 
$7.34 ($100.1/$13.6 = $7.34) . 

Comparision of the Results 

As shewn, the computed benefit cost ratio for the population 
was $7.52 as compared with $7.34 for the random sample, since we 
can not statistically test to see if the difference is 
significant, it is left to individual judgement to decide whether 
or not these ratios are approximately the same. For all the 
benefit cost ratios calculated (see Table 6.4), the largest 
difference between the ratio for the population and the ratio for 
the sample is 18 cents. Given that there are many estimations 
needed to derive the figures necessary to compute these ratios, 
this difference does not seem meaningful. 

Besides comparing the benefit cost ratios of the population 
versus the sample, one might also want to compare the total costs 
and benefits calculated for each group. If one multiplied the 
total costs and benefits estimates of the sample by 100, they 
should be approximately equal to those of the population. Again, 
it is not possible to statistically test the differences, but it 
i ar judgement that the figures are roughly tne same. 
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Chapter 7 

BENEFIT COST RATIOS USING MULTIVARIATE ANALYSIS 

Ernut Gibbs 

In Chapt.r 6, w . axaninad a . iapl . b . M , l4> 
thim ^ fc ""Via banafit coat modal. In 

thia chaptar, va apply 10n . of th . ^ 

- coquet. u ; cit,d in chapt,r 3 

to . «».ur.«„t. M „.. r „r...io„ 

=U.nt. in tt . Vee , tional RrtabUitatlon pro?rM _ 
* «rati, y th. cu.„t, on th. R - 300 a.t. ,. t by rac . 

Z TT r di " blin5 =ondition - — - - ^ 

clas „. th Ch4 " ct « i »"«- m our .tudy, „. choo.. «v. 
a.... thr .. . duc . tlon greup>( fiv< ^ 

along with two groupa for ho«-h ^ 

ror both raca and mmx T»hi« -, w 
-.4^ . ■■ x * Tabla 7.1 showa tha 

- 0, « c . t ., 0 , lM u .. d to >crati _. y ^ ^ 

7' ^ - *i«-X action, whU . 

=ontr,Uin, ,or iiMblln , eondltloB , „. ^ ^ ^ 

SivT. tni. -the* „ .tr.tinc.tion, „. h . v . . ^ of 300 
cohort, or Mil.. ttbl . 7 . 2 L 

^ °* in 
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NAME 
AGE 



Tabl« 7."» 

VARIABLE DEFINITIONS 
PROBABILITY OF SUCCESS 



SEX 
RACE 

EDUCATION 



DISABLING 
CONDITION 



CODE 

AGE 00 
AGE 23 
AGE 35 
AGE 45 
AGE 55 

SEXM 
SEXi 

RACEW 
RACEB 

ED8 
ED9 
ED13 

SENSORY 
ORTHO/AMPUT 

MILL 
MRET 

OTHER 



VALUE 



1 
1 
1 
1 
1 



if 14 
if 25 
if 35 
if 45 
if 55 



24, 0 oth«rwis« 
3 </ 0 oth«rvi«« 
44, o oth«rwie« 
54, 0 otharvisa 
fi 4, 0 otharvi*« 



■ 1 if Fin*!., o otharvisa 
i if Black, o otharvisa 

J S !i?? or y' 0 otharvisa /l 

0 otharwlaa /4 

1 lf ot h«r, o otherwise /« 



/l SENSORY includaa di.*k<m. 

/2 ORTHO/AMPUT lncludi« f codas 100 to 229 



44f 




best copy mm 



COMQUT/ACf 

ttutmr 
outko/amktt 

**TAl IU 
OTMM 



13-2i 

205 
609 

734 



23 34 

179 
501 
787 



^•blt 7,2 
MIQUHICT 3^ SUCCESSFUL 

«*wiilitaiits ir coxoar 

WMITI MALI 

o ■ 8 tcms education 



33-44 
229 



1,. 



624 
594 



43-54 

430 
940 
445 
764 



55* 

1,390 
573 
231 
553 



T^TAL 

2, i33 
3,929 
3,490 
3,144 



SfMKBY 

o*tmo/aahjt 

**TAl III 
OTMM 



semjohy 

OtTHO/AMPOT 
NWTAl ILL 
OTHM 



9 • ta YCA«f education 



1,472 
7,192 
6,26a 
4,945 



272 
1,172 
696 
647 



732 
5,649 
4,589 
2,059 



393 
2,293 
2,232 

833 



673 
3,444 
*,209 
1,323 



6ai 

1,774 

1,09a 

1,146 



13* TEAM EDUCATION 



176 
993 

36a 



155 

469 
577 
359 



1,715 
547 
359 

706 



425 
237 
154 

207 



5,298 

19, 110 
14,523 

10,179 



1,424 
5,164 
<*,879 
1,414 



COHOHT/ACI 

SCKSOHY 

MTHO/AWJT 
KiXTAl ILL 
OTMM 



SEMSO*Y 
OATMO/AJVUT 
NMTAl I LI 
OTMM 



sanwn 

OtTMQ/AIMT 
**TAl IU 
OTMM 



SLACX KALIS 
0 ' 5 YEAAS EDUCATION 



15-24 

72 
115 
399 
156 



310 
780 
1,442 
743 



34 

107 
120 
95 



25-34 

49 
152 
272 

111 



220 
893 
1,559 
532 



57 
261 
390 
118 



35-44 

56 
265 
152 
1 3G 



45-54 

97 
263 
122 
214 



* ■ 12 YIA»$ EDUCATION 



147 
541 
640 
319 



93 
29? 
194 
155 



13* TEAM EDUCATION 



32 

105 
^32 
63 



15 
45 

44 
33 



55* 

210 
220 
44 
169 



93 

109 
55 
71 



16 
23 

9 
«1 



TOTAL 

454 

1,021 
1,019 
500 



563 

2,620 
3,918 
1,853 



154 

544 
715 
327 
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COWT/ACI 

SCMtOKY 
0«TNO/A**UT 
HfKTU I LL 
OTHM 



»N*»Y 

<*rm/*mrr 

*NTAL ILL 
OTHO 



«tNTAL ILL 

or nck 



COHOKT/AGI 

SENSOIY 
OUTHO/AmiT 
NfNTAL ILL 
OTHM 



OtT HO/AWT 
KINTAL ILL 
OTHM 



SMSOftr 

OtTHO/AWT 
"CKTAL ILL 
OTNU 



IS- 24 

203 
272 
607 
501 



1,472 
3,828 
4,55* 
4,360 



272 
835 
798 
604 



15-24 



59 
168 

104 



244 

697 



37 
U 
145 
140 



25 34 

279 
330 
519 
543 



752 
2,757 
t,635 
2,961 



393 

1,156 
1,957 
710 



25*34 

48 
77 
153 

111 



2i6 
554 
1,109 
392 



58 

164 
294 

172 



r «bi» 7.2 
(con't) 

"tuner of successful 

ftf HA8!LiTANTS IT COWST 

white routes 

0 * * YUM IDUCATIOK 



35 44 

229 
411 
U1 
717 



45*54 

430 
620 
409 
918 



9 ' 12 YIAW EDUCATION 



675 
2,436 
2,798 
2,029 



681 
1,889 

1,443 
1,46) 



13* TEAM EDUCATION 



176 
676 
949 
360 



158 

442 
485 
210 



8UOC FEMALES 

* T£A« EDUCATION 



35-44 

59 
111 
127 
235 



45.54 

*58 
195 
90 



339 

12 YEARS EDUCATION 



142 
544 
531 
J01 



221 
4C7 
223 

610 



13* YEAJIS EDUCATION 



23 

114 
117 
103 



39 

72 

5a 

55 



55* 

1,590 
564 
131 
770 



1,718 
1,054 
402 
829 



425 
224 

143 
92 



55* 

440 
232 
26 
302 



290 
223 
46 

226 



44 

31 

7 
20 



TOTAL 

?,633 
2,197 
2,107 
3 44* 



5,298 
11,964 
13,832 
11,636 



1,424 
3.333 
4,332 
1,976 



TOTAL 

749 
674 
564 



1,115 
2,111 
2,816 
3 f 226 



201 
467 

*2! 
490 



"C*TAL UTAXO 





15-24 


23-3* 


35-44 


45«U 


WHITE HAU 
1LAOC MALI 
WHITI FIMAU 
IUa FEMALE 


7,20$ 
3,841 
4,489 
2,321 


',750 
420 

1,366 
405 


737 
117 
606 
149 


399 
56 

329 
59 


TOTAL 


70,160 


51,220 


31,850 





55* 

194 
24 

146 
15 

16,575 



TOTAL 

10,285 
4,454 
7,336 
2,949 

i92,796 
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^ Od0lQ< ^ Z2JL Stratified Umtit Cost Ratio, 

Th« basic a.thodology for th. stratifi.H u 

stratiri.d ban.fit coat 

analy.i, using r.grasaion m.thod. was ,. t fan-H u 
-571, 1972). Th. basic aod.l is d.,crib.d b.lov. 

Tha banafit cost ratios in this C h.„- 
- chaptar ara computad with 

the following formula- °*P«aa with 



CP (. 



s * fl "VV /c W + (1 - p > c j 

vhM 1' T probability that an> ' ndi — 9 "i« *~ 

-act . ri . tic8 viu b . succwfuuy 

^ - .) - th. probability that th. individual win not 
b« r.habilitatad; 

• - *. ~««t,d u f .ti». „. n . ttt , 9mMtti froa 

. .ucc... tul r . hsbUitati9 „ or a cu>nt witft 
charact.ristxcs; 

3 n "th. b.„. tlts ittribut . d to ut tttabu 

for a cli . nt wh0 ^ UMuccM|m 
ift . r acc . pt . nc . into th# ^ 

=h.pt„ , v . Uput . Mn , in9i to ^^n^ ^ 
•tatusss 28 and 30); 

C - th. ..timstsd cost of rehabilitation of a c U.„t 

with giv.n charactariatic. who i- 

no 13 »uccassfully 

rahabilitatad; 

th. total ..tiaafd cost as.ociatad with 



c 

n 



a 

too 



client with a giv.„ sat of charact.ri.tic. who 1B 
un.ucc...fully aft.r acc.ptanc. intQ lh , 
program a... closura -tatus ? 8 or 30) . 

P^, tha Probability of Success 

P , tha probability of succ... < - 
d « Y SUCC *" i» datanainad by r.gr.aaing 

dichotomoue dapandant variabl. n f * 9 

on tha givan charactarist^. v 

riatic * °* ««ch individuala. 

P«*»biUt y ot .ucc " r " r '" i " 

350 9,1 „.< '» ™ th. „tir. popui.tion 0< 

^...i=n „. prM . nt . d , Tabu ? 3 froa - - 

— Pr . b . lut y ot . Ufic ... is ^ » 

results also show *h.«. 

a*»o snow that woman ara mora lijc.lv «•« 

ri u, M1 , t fc J-«-xaiy to ba successfully 

rahabilitatad than ~_ _ . ^ 

fact th.t r " UU MV * *" in PS " <° 

i< c^. tt . n Mn . ControUing ^ ^ oth>r J 

« .«==«. «. . ducatlon 0 „. h „ ^ ^ 

closad succasafully. 
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Tabis 7,3 
■RESULTS OP REGRESSIONS 



VARIABLE CODE 

AGE 00 
(basis) 

V- 5 

AGE 35 

AGE 45 

AGE 55 

SEXF 
(basis) 

SEXM 

RACEB 
(basis) 

RACEW 

EDS 
(basis) 



ED13 

MRET 
(basis) 

SENSORY 

ORTHO/AMPUT 

MILL 

OTHER 

INTERCEPT 



SUCCESS 

0 

0.0081 
0.0172 

0.1047 

0 

-0. 0525 

0. 0719 
0 

0.0349 
0.0821 

0 

0.0121 
-0.0954 
-0.1639 
-0.0357 

0.6294 



COST 
(SUCCESS) 



-949,u, 
-1237.39 
-1489 11 
-2446.82 

0 

-444.65 

0 

385. 44 
0 

-444. 65 
-165,32 

0 

1266.56 
914.11 

-516.10 
586.64 

4044.36 



COST 
(NONSUCCESS) 

0 



-429.27 
-572.40 
-911.45 

-1167. 61 

0 

-94 . 45 

0 

133.69 
0 

-209, 24 
4.03 
0 

1285,79 
596.86 
-471.13 
29.51 
2498.97 



VJ1 



Ih. probability of , u cc... acroa. di.abili t y , rouM , 

highest to 1mm.* groups, from 

to lov.. t# ar . th , a#naory diaa 

ratardad *w * grou P' tha mentally 

orthop.dlc/ a mutation „™, «»«*ility group , th , 

aputatlon group, and thoaa cla»aifl.H 
iU. who hav. th. , =«».lfiad aa aantally 

th. lo „a. t probabUity of ,u==a... 
T». .vara,, probability of au=c... of tn . . ( 
individual. h av lng . ,. ro Vilu . b " 1 ' «™P. 

i« 9iv.n by th. i„ t . rc . pt n ' th * dura * variabl.., 

«n individual, with . . ' ••tiaatad probabilitv that 

■—OX, r . httuita£ . d 9 7 ~ °' — will b . 
eo.fflci.nt. for ' »' Ci " "* calcu l«.d by .u^,,, tn . 

to th. int. ' "v T M ChiraCt ' ri " 1 - « ««»» thi. 

CO " S t0r Su ««» M Nonaucc... 

Th. coat, for auoo.aa, c and .„ 

«• "tiaatad by h * f ° r c , 

y r «9ra..ing caaa a.rvica coat. »„ ok n 

vanabl... r . gr .„ io „ ' ' — - ~ « 

»».TM aucc... tul r .habilitanta, vhll. th . ' ™ °~ 

«n ov. r only th. is. ,„ «9r...ion of c „.. 

<-Y tn. 138,135 non-r.habilltanta Th. , n 
r.gr...ion. will yl . ld th n " r " ult » <* «... 

yl.ld th. ..tiaatad pr.dict.d , 
».t. m addition to th... co.t. „ Bu . £ J" ' 
— • - -U«ply th. ..tiaatad c... ^JTLT ^ 

<=o«t figurt. tha tQ tal 
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r*bu 7.4 



*WIA|JUTY Of SUCCESS 



OISAiUlTVACf 

SCMSOKY 
Q*THO/A**JT 
KfNTAL ILL 

*e*tal *et 



15-24 

J 65 
3.54 
3.47 
0.64 
0.60 



25-34 

0.65 
0.54 

3.64 
0.60 



WIT! HALf $ 

* TUtf EDUCATION 

35-4'* 

0.66 
0.55 
0.48 
0.65 
0.61 



45-54 

0.67 
0.56 
0.49 
3.6* 
0.62 



55* 

0.76 
0.65 
0,53 
0.74 
0.71 



sctt$otr 

0*TMO/AA*JT 
MfNTAL ILL 
*€NTAL »|T 
OTHCH 



OtTNO/AWJT 
"ENTAL ILL 
"ENTAL *ET 

07HM 



0.69 
0.53 

0.51 
0.67 
0.64 



0.73 
0.63 
0.56 
0.72 
0.69 



0.69 
0.58 
3.51 
0.67 
3.64 



9-12 VUPS WUCAT'O* 

0.69 
0.59 
0.52 
0.63 
0.65 

13* YCAItS EDUCATION 



0.73 
0.63 
0.56 
C72 
0.69 



0.74 
0.63 
0.57 
0.73 
0.69 



0.70 
0.6O 
0.53 
0.69 
0. 



.63 



0.75 
0,64 
0.57 
0.74 
0.70 



0.79 
0.63 
0,61 
0.78 
0.74 



0.34 
0.73 
0.63 
0,83 
0.79 



3isa8iiity/agc 
sehsort 

Q*THO/A>4*jr 
"ENTAL ILL 
"ENTAL nr 



'4-24 

3,53 
3.47 
0.40 
0.57 
0.53 



25-34 

3.58 
3.47 
0.40 
C57 
3.53 



SLACK MA LIS 

8 YEARS EDUCATION 

35-44 

0.59 
0.43 
0.41 
0.57 
0.54 



45-54 

0.60 
0.49 
0.42 
0.53 
3.55 



55* 

0.63 
0.53 
0.51 
0.67 
0.64 



sftfsofty 

0«THO/AMPUT 
MENTAL ILL 
MENTAL If T 
OTMM 



SfiffQtY 

WTAt ILL 
"WAL »IT 
OTHEI 



* * *2 YEArfS EOUCAflON 



0.61 
0.51 
0.44 
0.60 
0,57 



0.66 
0.55 
C.49 
0.65 

0.61 



0.61 
c.51 



y 
0 
0 

0.57 



.44 
.60 



0.66 
0.55 
0.49 
0,65 
0.61 



0.62 
0.51 
0.45 
0.61 
0.57 

1 3* TEAM EDUCATION 

0.67 
0.56 
0.49 
0,63 
0.62 



0.63 
0.52 
0.43 
0.62 
0.33 



0.63 
0.57 
0.50 

0.67 
0.63 



0.72 
0.61 
0.54 
0.71 
0.67 



0.77 
0.64 
0.59 
0.75 
0.72 
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r *6i* 7.4 

Ccon' t ) 



«OSAiZUTY 0? SUCCESS 



& '••itlTY/AGf 

season? 

"WAl ILL 

witai «r 

OTHet 



H. 24 

0.7? 
0.61 
0.54 
0.70 
C.67 



25-34 
0.71 
0.54 
0.67 



'HIT* FEMALE* 

fl run louanoii 

33*44 

0,72 
0.61 
0.3$ 
0.71 
0.67 



45-54 

0.73 
0.62 
0.53 
0.72 
0.65 



55* 

o.a2 
0.71 

0.64 

o.ai 
0.77 



SCMSOtY 
OUTHO/AMUT 
*€KTAL at 



0*THO/AWJT 
MENTAL IU 
*EN7AL RET 
OTHM 



0,73 
0,64 
0.57 

3.74 
0.70 



Q.SO 
0.69 

0.78 
0.73 



0.73 
0.64 
Q " 
0.74 
0.70 



12 TfAtt EDUCATION 

0.76 
0.65 
0.58 
0.74 
0.71 

11* nARS COUCATIQN 



0.80 
0 69 
0.62 

0.73 



0.80 
0.70 
0.63 
0.79 
0,76 



0.77 
0.66 
0.39 
0.73 
0.72 



0.81 
0.71 
0.64 
0.80 
0.76 



0.83 
0.73 
0.64 
0.84 

0.81 



0.90 
0.79 
0.72 
0.89 
0.55 



DISA81UTY/AGE 

SEWSOHY 
0*THO/AH*jT 

mental ill 

^CNTAL HIT 
OTH« 



'4-24 

0.64 
0.53 
0.47 
0.63 

fr.59 



25-34 

3«6£ 
0.53 
0.47 
0.63 
0.59 



n BUCK FEMALES 

0 ' 3 YJAR$ IDUCATIOM 

35-^ 



0.63 
0.54 
0.^7 
0.64 

0.60 



45-54 

0.66 
0.55 
0.48 
0.65 

0.61 



53* 

0.73 
0.64 

0,57 
0.73 

0.70 



9 • 



OtTHO/AmiT 
***TAL ILL 
HtKTAL MT 
OTHU 



vuitarr 

mm ill 

"**TAt »|T 

orMit 



0.68 
0.37 
0.50 
0.66 
0.63 



0.72 
0.62 
0.55 
0.71 
0.68 



12 TEARS EDUCATION 



0.68 

0.57 
0.50 
0.66 
0.63 



0.72 
0.62 
0.55 
0.71 
0.68 



0.68 
0.58 
0.51 
0.67 
0.64 



13* TEARS EDUCATION 



0.73 
0.62 
0.56 

0.72 
0.68 



0,69 
0.59 
0.52 
0 68 
0.65 



0.74 
0.63 
0.56 
0.73 
0.69 



0,78 
0.6? 
0.61 
0.77 
0.73 



0.83 

0.72 
0.63 
0.82 

0.78 
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Th« v%»ltm of th« regressions on coa*« 

-oats i0r succsaaful and 

—...^ . r . , iv . n lB Tsbl , 7 3 0MWMtiMt4 

t«U c,.t tor sny cu .„ t tftth . givM Mt ^ ^..^ 

-in, th. doUar „ ount . of th . ce . tfiel . nt . 8f ' 
ch.~et.ri.tie. „„ addin , th „. t0 

co.t. »„. int.rc.pt t.r». Eitiutid 

"* tot « u =««»«u 1 and un.uee«. m c „„ „. 
Trtl.. 7.5 and 7 « r „„. „< r.port.d i„ 

*' r " !, *= tiv «ll'- Th... v.lu.. „ iU vu W th. 

~i :rrr °v — - • — - ■ 

' U " ° f *«*-"ity that that 
auee... th «-»««««*- and th. .. tiMt .d totll c .. t 
0 * Pt ° dUCt ° £ th ' —""V that th. oU.„t „ UI 

::: - - — _ „ no „. ucc .„. T ;:: 

*" d " , ° ain "" - - — ee.t 



Benefits 



-aM it " """" b - Mm - - 

habitation t, eXUnt. a. .Up ly th. di«.r. nc . of Mrning . „ 

— . - .«nin,. .t r . £ . rri , Thi . ' 

compound*; ov« th. eii.nt-, work lif. » 

How.v. r , th. data 
concerning many cli . nt , Mrnin r.f.rr.l - 

' r.r.rral and clo.ur., c. 
inc«pl.t.. to oorr.et for thi. v. , u . t MJt . 

«. K . „ . aasuaption* about 

the future samings of these individual.. 
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2,1 



'•bit r.5 



COSTS Of SUCCESS 



QlSAfiUTY/W 

SENSORY 
QRTHO/AAWjT 
"SNTAL ILL 
HENTAL RE* 
OTHER 



sensory 

ortho/awt 

KtNTAt ILL 
*€*TAL RET 
OTHER 



SENSORY 
T«THO/AAPUT 
N€»^L ILL 
«WTAL RET 
OTHER 



?4 24 

5 452 
5,099 
3,669 
4, 183 

4,772 



5,007 
4,655 
3,224 
3,741 
4,327 



5,256 
4,934 
3,504 
4,020 
4,606 



2534 

4,502 
4,149 
2,719 
3,235 
3,522 



'-,057 
3,705 
2,275 
2,791 
3.377 



4,337 
3,954 
2,554 
3,070 
3,657 



WMTf MALES 

* tears educatic* 

33- 44 

4,214 
3,562 
2,432 
2,945 
3,534 

9 ' '* EDUCATION 

3,770 
3,417 
1,957 
2,503 
3,090 

vun coucation 

4,049 
3 697 
2,266 
2,752 
3,369 



45-54 

3,963 
3,610 
2,150 
2,696 
3,253 



3,515 
3,166 
1,733 
2,251 
2,535 



3,797 
3,445 
2,015 
2,531 
3,117 



55* 

2,652 
1 ,222 
',735 
2,325 



2,560 
2,205 
775 
1,294 
1,550 



2,540 
2,437 

1,037 
1,573 
2,160 



0I$A5tLITY/A«St 

SENSORY 
0*THO/AAPUT 
CENTAL ILL 
"SXTAL RET 
OTHER 



SENSORY 
ORTHO/AKKjT 
MENTAL ILL 
RENTAL RET 
OTHER 



ORTHO/AMUr 
MttTAL IU 
MWTAi RfT 
OTHER 



14-24 

4,566 
4,514 
3,054 
3,600 
4,186 



4,422 
4,069 
2,639 
3,155 
5,742 



4,701 
4,349 
2,915 
3,434 

4,021 



8U0C HALES 
0 * * TEARS EDUCATION 

25 ' 3 * 35-44 



3,916 
3,564 
2,134 
2,650 
5,237 



3,472 
3,119 
1,659 
2,205 
2,792 



3,629 
3,276 
1,546 
2,362 
2,949 

9 ' 12 YEARS EDUCATION 

3,154 
2,532 
1,402 
1,918 
2,304 



13* YEARS EDUCATICW 

751 3,4M 

I' 9 ** 1,681 
2,197 

5 ' Q * 2,784 



43-54 

3,377 
3,023 
1,595 
OH 
2,697 



2,933 
2,550 
1,130 
1,666 
2,253 



3,212 
2,559 
1,429 
1,943 

2,332 



35* 

2,419 
2 06? 

637 
1.153 

1, 7 40 



1,973 
1,622 
192 
705 
1,295 



2,254 
1,902 
471 
988 
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Ttfclt 7.3 
(con»t) 



COSTS 0^ SUCdSS 



0isa8u1ty/agi 

sensory 

^TMo/AmrT 

CENTAL ILL 
KfKTAL «It 
OTHM 



SENSORY 
ORTNO/AMRUT 
"ENTAL ILL 
"ENTAL RfT 
OTHER 



SENSORY 
OtTHC/AWUT 
MENTAL ILL 

rental «it 

OTHER 



H-24 

3,896 
5,544 
4,114 
4,630 
5,216 



3,452 
5,099 
3,669 
4.185 
4,777 



5,731 
5,379 
3,946 
4.464 

5.051 



25-34 

4,247 
4,594 
3,164 
3,680 
4,267 



4,302 
4,149 
2.719 
3,235 
3,822 



whit! females 

0 ' * TIAM fOUCATfON 
35-44 



45-54 

4,407 
4,055 
2,625 
3,141 
3,727 



4,659 
4,307 
2,876 
3,392 
3,979 

12 YEARS EDUCATIO* 

4,214 3,963 
3,862 3,610 
2 ' 43 * 2,180 

3,534 3(2a3 



4,781 
4,429 
2,999 
3,515 

4,101 



*«ARS EDUCATION 

4,474 
4, 141 

3,227 
3,314 



4,242 
3,889 
2,459 
2,975 
3,562 



55* 

3,450 
3,097 
1,667 
2,183 
2,770 



3,005 
2,652 
1,222 
1,738 
2,325 



3,284 
2,932 

1,502 
2,018 

2,6C4 



DISABIL! TY/AGf 

SENSORY 
OfTHO/AMPUT 
HIHTAL ILL 
«MTAL RET 
OTHER 



SENSORY 
ORTHO/AWJT 
MENTAL IL'. 
HCHTAL JUT 
OTHER 



NtMTAi !U 
NfMTAi RtT 

or Hti 



14-24 

5,311 
4,956 
3,328 
4,044 
4,631 



4,866 
4,514 
3,084 
3,600 
*,184 



5,146 
4,793 
3,363 
3,879 
4,466 



25*34 

4,361 
4,009 
2.578 
3,095 
3,681 



3,916 
3,564 
2,134 
2,630 
3,237 



SLACK FEMALES 
8 TEARS EDUCATION 

35-44 

4,074 
3,721 
2,291 
2,807 
?,394 

9 • 12 YEARS EDUCATION 

3,629 
3,276 
1,846 
2,362 
2,949 



4,196 
3,843 
2,413 
2,929 
3,516 



13* YEARS EDUCATION 

3,908 
3,556 

2,126 
2,642 
3,228 



45-54 

3,822 
3,469 
2,039 
2.555 
3,142 



3,377 
3,023 
1,595 
2,111 
2,697 



3,656 

3,304 
1,874 
2,390 

2 # 97? 



55* 

2,864 
2,512 
1,081 
1,598 
2,184 



2,419 
2,067 
637 
1,133 
1,740 



2,699 
2,34* 

916 
1,432 

2 f 019 
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costs Of mon»jcc«$i 



DISAIIUTT/AGI 

SfMSOftY 

CtTHO 

«e^TA», ill 

HfrfTAL »|T 
OTHM 



sexsotr 

OUTNO 
**TAt ILL 
HfKTAL AIT 
CTHIf 



setftotr 

OKTHO 

XfHTAL ILL 
*I»TAl «T 



14-24 

3,394 
3,205 

2,633 



3,663 

1,923 
2,399 
2,425 



3,898 

3,209 
2, HI 
2,612 
2,642 



25 34 

3,465 
2,776 

2,179 

2,203 



WHIT? MLfS 
0 ' « YEAAS C0UCA7I0N 

33-44 

3,222 
2,53J 
1,465 
1,936 
1,965 



9 • 



3,255 
2,567 
1,499 
1,970 
1,999 



45 -?4 

2,943 
2,29* 
1,226 
',697 
1,726 



2 '323 2,034 
1 016 

1 ' 7? * 1,517 



13* YUM OOCATIO* 



3,469 
2,780 

1,712 
2,183 
2.212 



3,226 
2,537 
1,469 
1,940 
1,969 



2 f 967 
2,293 
1,230 
1,701 
1,730 



55* 

2,726 
2,037 
969 

1,441 
1.470 



2,517 
1,323 
760 
1,231 
1,261 



2,730 
2,042 
974 
1,445 
1,474 



OISAIlLiTY/ACe 

SENKXY 
OUTHO 
HlHTAt ILL 
NCNTAL AIT 
OTMU 



OUTHO 
«€HTAl ILL 
HWAt Aft 
OTHU 



mm 

MOfTAl !U 

mm* m 

oTm 



14-24 

3,700 
3,011 
1,945 
2,415 
2,444 



3,704 
3,015 
1,947 
2,419 
2,444 



3,491 
2,302 
',734 
2,203 
2,233 



25-34 

3,271 
2.552 
1,514 
1 ,985 
2,015 



BLAtt KALIS 
0 ' 3 TCAAS eDUCATICX 

35*44 



3,062 
2,373 
1,301 
1,776 
1,306 



3.023 
2,339 
1.271 
1,742 
1,772 



* ■ 12 Y6AA* EDUCATION 



3,275 
2,536 

1,^3 
1,959 
2,019 



2,819 
2,130 
',062 
1,533 
1,562 



13* TIAAS IOUCATIO* 



3,032 
2,343 
1,275 
1,746 

1,776 



45-54 

2,789 

2, 100 
1,032 
1,503 
1,533 



2,793 
2,104 
1,036 
1,307 
1,537 



2,530 
1,391 
323 

1,294 
1,323 



55* 

2,533 
1,344 
776 
1,247 
1,276 



2,323 
1,635 
567 
1,033 
1 067 



2,537 
1,343 
780 

1,251 
1,230 
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2 U4 



OISAJIUTT/AGI 
SfMSOftY 

mrm 

*C*TAL ILL 
HiMTAl IIT 
OTMU 



St*«*Y 
OtTMO 
**TAl ILL 
**TAl MT 
OTMM 



UtftOtY 
OtTMO 
**TAl ILL 
HfHTAL «T 
OTM« 



14*24 

3,97s 

3,290 
2,222 
2,693 
2,722 



3,769 
3,0*0 
2,012 
2,4*3 
2,313 



3,9*2 
3,294 
2,226 
2,697 
2,726 



fiblt 7.6 

(con't) 

COST* Of *»«JCCf S S 

WlTf FEMALE! 
0 ■ 6 TEAM IDUCATIC* 

2^-34 33. u 



5,549 
2,360 
1,792 
2,263 
2,293 



3,340 
2,65! 
1,563 
2,034 
2,0*4 



3,306 
2,617 
1,549 
2,020 
2,030 

12 rU*% EDUCATION 

3,097 
2,406 
1,340 
Mil 
1,941 



3,353 
2,864 

1,796 

2,^7 
2 t ^7 



TtA« EDUCATIC* 

J,310 
2,621 
1,353 
2,024 
2,034 



-3-54 

3,067 
2,378 
1,310 
1,781 
1,811 



2,836 
2,169 
1,101 
1,372 
1,601 



3,071 
2,3*2 
1,314 
1,781 
1,31' 



55* 

2,811 
2,122 
1,034 
1,323 
1,335 



2,602 

1,913 
84$ 
1,316 
1,343 



2,615 
2,126 
1,03* 
1,529 
1,559 



0ISA9ILITY/AGI 

SUSOftY 
OtTHO 
"IXTAI ILL 
**NTAt HIT 
OTHM 



OftTMO 
HCMTAt ILL 

mm HJ 

OTMM 



oirm 

«TTAt iu 
NDTTAL trr 

aim 



14*24 

3,78! 
3,096 
2,02* 
2,499 
2,52* 



3,576 
2,8*7 
1,819 
2,290 
2,319 



3,7W 
3,100 
2,032 
2,303 
2,533 



23-34 

3,355 
2,667 
1,599 
2 t 070 
2,099 



BUCK FEMALES 
0 * * fCAAl tDUCAtiO* 

33-44 



3,112 
2,423 
1,335 
1,827 
1,856 

9 • 12 YEAAt EDUCATION 

1^ 2,903 
2,457 2 214 

J'^ ***** 
1,617 

1,647 

TEAM E&JCATIOK 

3,116 
2,427 
1,359 
1,831 
1,860 



3,360 
2,671 
1,603 
2,074 
2,103 



45-34 

2,873 
2,1*4 
1,116 
1,5** 
1,617 



2,664 
1,975 
907 
1.37* 
V40* 



2,*77 
2,10* 

1,120 
1,592 
1,621 



55* 

2,617 
1,92* 
860 
1,331 
1,361 



2,40* 
1,/19 
631 
1,122 
1,152 



2,621 
1,932 
664 

1,33$ 
1,365 
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w ^vj« at Rafarral 

Fro. th. B-300, „. hav. information on th. v. g . of th . ^ 
" r.f.rral, whlch u d , rln , d h , 

d ,.,. „„ "* th " "dividual aarnad 

firing th. «.* prior t0 ^ 

' lnco **• Program. Thus, if 

th.y „. r . un«.pioy.d durl 

would b. z. ro n " " r * f,r «l 

»ro. 0 „. , Miaptlon that ceu 

Individ,.,!, w h , had «• is that thos. 

-«o a,™,, „ r#f4rra , ^ ^ 

m . z ; :; f ;; it if - - - — - - 

Xhi. aaau^ption, h ov.v.r, 
ov.ra.tiB.tion or h.n.rita lt . " 
P.»on u ho r.port, no Bn, ^ iWi0 '° "'^ ^ « 

without " rnin,S " 1 «»« ««ti«u. 

..mi„ g . , or th. raat or th.ir li f .. on. alt.rn.tiv. i, 

- 1 tT:::ii Mrn,d - - - - — * 

orth.™ aV,n - ith -tth. intention 

- - progra,. x, r „ 4lnlng twQ 

«ro r.port.d .. ralng . « uould J « 

=li«.t.. Thi. work i. don. in th. n.xt chapt.r. 
Hag., at Cloaur. 

R-,o."T ,UCCM ' m r ' hablU — «™ - «port.d on th. 
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on th.ir job. Hov.v.r, soa. Militant., ..p.cially hoaa^.ra, 
*™ placed i„ unpaid po.ition.. To attain a a.a.ur. of thair 
valu. in th. aar*.t plac. w. a..ign«d th... individual, th. a.an 
vaga of thair cohort. 

Tha vaga. at rafarral and at clo.ur. an n «t 

u,uri ara not aasunad to 
r».i„ conatant ovar te . mrk llu of ^ Mhablutaat< 

- -J«- for ..v.rai fictor . whleh lnclud# 

~ ivity - - «« « j: b 

dU8 -«- b " « »PPropri.t. .cel.! diBcoullt m . 
T, account for p . rioa . of at 

•nam.. In u . t two MMurM m bTO<tit>( ^ 

».« wag. . t r . f . rral to ttoM =iunti wfco f<porttd 

earnings, wa adjuatad vaaaa .* J 

agaa at rafarral downward by 30 pareant. 

To account for th. productivity growth of iabor ov.r tin. 
«. ad ju ,t.d by . productivity growth factor, xa our ratio, w. 
us.d growth rat., of and 3 parent. 

Anoth.r factor that ,u.t b. acoountad for i. Bort .uty 
bae.ua. „ot .xa rrtrtUiUat . wlu uv> untu norM ; 

ratiranant which w. hav. ...un.d to b . „. ^ ^ 

projaction. of v.,.. at r .f >rral and ^.^ ^ 

nortaiity rata, found in th. 1^ ^ ^ ^ ^ 

rutur. w.,. ,. ln au.t b. diacuntad by an appropriat. aooi.i 
diaoount rat.. Th. choio. of . di . eount r . t . ^ 
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it can crucially a«.ct th. r.sultin, b . n . tit cost ratloa _ ^ ^ 
•n.ly.i. „. UM Si .„ 0unt ratM of u and ia p<r=<n ^ 

Wage Project ion* 

After accounting for than adjust*™*-. 
„. fc J a^ustaents, wages must be 

projected ovr th. work lif. 0 £ th. cli.nt. •« 
of clients to compute a measure 

of lifetime earnings, xn the fir.+ «. 

fon . 8 firat models we used the 

following formula to project WJ .„„. . 

Project wage, and calculate benefits: 



where 



B-2 C(W V ( M n ) ^ ( l +P) N - A+0 - 5 ]/( l + H) N - A+1 

"Ia [0 V <V <V ( 1+ P) N - A+0 ' 5 ]/(1+R) N — 

: B " th * diac «unted benefit stream; 
WC N " tha cli «nfs wage at closure; 
^ n - the client's wag. at referral; 
« N - the mortality adjustment; 
L N " the u ««fflPloyment adjustment; 
P - the productivity adjustment; 
R - the social discount rate; 
A - the client's age. 

In the first measure of benefit, we assi^ «. 

' Wtt asa ign»d the mean wage 
at cloaur. to the.. cli.nt. Bith „„. >t ^ ^ 

not ... ign th. »..n to tho.. „ho r.port. d no „ ag . s . 

referral. In th. ..cond. D .„ ur ., „. „ sign ., ^ ^ ^ ^ ^ 
client, who r.port.d z. r0 „.„, eltn „ , t r . ferral „ 
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For both of these measures of benefits, w . conducted 
sensitivity analyses to examine the effects of aifferent 
Productivity growth rates and social discount rates. Tne benefit 
variables and combinations of productivity increases and discount 
rates associated with them are as follows.- 

* 55t« Rate 

B*nl.ll ft 

Benl.12 o.io 

Benl.21 °* 0.12 

Benl.22 0.10 

** °" 03 0.12 

B *n2.11 n 

Ben2.l2 0.10 

Ben2.21 °"?f 5 0.12 

Ben2.22 0.10 

* °' 03 0.12 

Be rirs? e ^" pt ^° Se be ^t variable estimated using the 
Be «cond"a^pS°= e ben9fit Variable «ti»t«i using the 
Age-Earning Profiles 

This typ. of projection a.thod is on. of si.pi. coapounding. 
mother aethod to project .arnings would b. to assume that the 
-g.s of an MlyUul would ^ m ag ..„ rninga ^ 

methodology of u . lng a,.-..rnin,s prefix, to project in 
benefit co.t analy.i. i, „ t for th hy conl.y (1973) and Werrall 
(»»•). W. u„ th. ».an earning, of th. stratifi.d cohort, to 
calculat. th. ..tiaat.d futur. *..„ .. rning . of , ^ ^ 

" h * '° V ' lnt0 »««»»iv. a,, oroupa. Tnus w . m ^ ^ 
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convert our cros. s.ctional data into a tia . s * res , 
used to dynaaize the cross section is: 

V - W (UP)"" 18 fl + (1+p) + 2 . 

n - th. low..t 99. in int.rval, 

1 - nab., of mri ln ag . lnterval; 

P - th. productivity adju.tm.nt; 

v. u.. T : r ,truct th * a9 ~ srningi pr ° m - - — « — 

UMa tn« mean warr* *.w 

—in,. downward h ' Str " ifl - d * « 

wnw«d by an „ aua<(d J0 perc>nt u 

ag.-»»rning» profil.. w ™* 

earning profiles. g 

-P. o« =° h °"» •g.-rnin,. prom .. „. ^ 

constant diff.r.nc. „.,.„.,„ SUM 5 

wag. and th. m.an wag. of his 
cohort. In thi. «thod of computing b.n.fit. w. ., 
,„.„„, * * n " rl t», w. also construct 

..rning. profU .. t0 proj . ct ^ ^ ^ 

a-ign-d the cii.nts who r.port.d ,.ro wag. at r.f.rr.i th. 

' " ^ 01 « and as.um.d a 30, 

un.mpioym.nt rat. for wages at r.f.rraX. xhi , of 

- a.riv.d using a a, p.rc.nt productivity growth rat. and a io 
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r *fcit 7,7 



ttncrzo future earn:*c? 

FOR AM 13 YEAR OLD 
(I* DOLLARS) 



OlSAilLlTY/AGE 

sensory 
ortho/akput 

MENTAL ILL 
OTHER 



SENSORY 
ORTHO/AHPUT 
*CWTAL UL 
OTHER 



WHITE MALES 
0 ' 8 YEARS EDUCATION 



SENSORY 

ORTHO/AWJT 
MENTAL ILL 

OTHER 



15-24 

3,315 
5,053 



7,802 
3,014 
6,741 
7,513 



9,o94 
10,026 
7,580 
9,822 



25-34 

5,776 
7,923 
7,934 
6,910 



9,449 
11,015 
9,693 
9,663 



12,073 
12,314 
'0,410 
I 1 , 091 



35-44 

7,629 
10,655 
10,821 
10,100 



45-54 

8,820 
11,730 
12,419 
12,234 



9 ' 12 YEARS EDUCATION 



11,665 
13,378 
12,421 
12,939 



11,718 
15,323 
15,033 
16,112 



13* YEARS EDUCATION 



14,705 
16,022 
14,106 
15,975 



17,396 
18,269 
18,372 
21,042 



5,647 
9,223 
4 3,475 
11,728 



7,799 
11,612 
15,916 
16,864 



10,487 
17,792 
19,947 
25,546 



DISABILITY/AGE 

SENSORY 
ORTrO/AMPUT 
MENTAL ILL 
OTHER 



SENSORY 
ORTNO/AKPUT 
MENTAL ILL 
OTHER 



SENSORY 
ORTHO/AMPUT 
HMTAl ILL 
OTHE1 



BLACK MALES 

8 YEARS EDUCATION 



15-24 

4,205 
5,057 
5,550 
5,443 



6,399 
6,449 
5,373 
6,231 



7,242 
7 f 300 
6,632 
7,283 



25-34 

5,342 
7,358 
6,817 



7,432 
3,398 
3,230 
3,005 



3,614 
10,812 
9,415 
9,304 



35-44 

4,684 
8,102 
9,295 
3,525 



45-54 

5,874 
9,081 
11,969 
9,543 



12 YEARS EDUCATION 



7,789 
10,453 
11,239 
10,157 



6,300 
10,987 
13,173 
12,154 



13* YgARS EDUCTION 



12,734 
13,674 
12,379 
12,483 



13,186 
16,090 
17,430 
17,291 



55< 

4,359 
6, "38 
1 0,983 
9,981 



4,335 
9,?01 
13,900 
14,015 



5,503 
11,203 
21.019 
17,311 
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7*bit 7.7 
(con't) 



EXPECTED FUTURE EARNINGS 
TO AN 18 YEAR 010 
(IX DOLLARS) 



oisAiaiTY/A« 

SENSORY 
0*THQ/A*PU7 
MENTAL at 
OTHER 



SENSORY 
03THO/AMPUT 

OTHER 



SENSORY 

0*THO/AMPtlT 
CENTAL ILL 
OTHER 



15-24 

2,345 
3,066 
4,042 
3,216 



5,528 
6,192 
5,571 
5,595 



6,863 

6,757 
7,283 



25-34 

3,217 
3,536 
4,979 
4,205 



5,474 
6,777 
7,085 
5,847 



8,772 
9,392 
3,316 

8,719 



WHITE FEMALES 
0 ' 8 YEARS EDUCATION 



35*44 

3,07? 
5,996 
5,927 
5,184 



45*54 

2,895 
5,760 
6,674 
5,667 



? • 12 YEARS EDUCATION 



M87 
6,<32 
3,735 
7,397 



5,744 
3,720 
9,816 
8,319 



13* YEARS EDUCATION 



3,419 
11,067 
11,261 
11,022 



10,853 
12,987 
13,142 
13,109 



55* 

1,367 
S032 
5,319 
4,428 



2,415 
6,-74 
9,696 
7,501 



3,197 
11,36$ 
12,711 
13,094 



8UCIC FEMALES 
3 * 8 YEARS EDUCATION 



DISABILITY/AGE 

SENSORY 
OSTHO/AKPUT 
«€NTAL ILL 
OTHER 



SENSORY 
ORTHO/AMPUT 
HSKTAL ILL 
OTHER 



SENSORY 
0RTHO/A*UT 

**TAl at 



15-24 

2,403 
2,244 
3,946 
3,528 



5,104 
6,337 
5,323 
5,184 



5,923 
7,280 
6,563 
6,363 



25-34 

3,101 
4,383 
4,928 
4,324 



4,987 
6,571 
6,575 
5,896 



3,118 
3,367 

7,916 
7,136 



35-44 

3,232 
5,093 
5,976 
5,353 



45-54 

2,394 
5,291 
4,986 
5,062 



9 * 12 YEARS EDUCATION 



5,281 
7,593 
7,572 
7,034 



3,758 

6,670 
8,110 
7,137 



13* YEARS EDUCATION 



11,136 
10,670 
9,833 
10,346 



3,983 

10,253 
11,021 
11,473 



55* 

\655 
2,931 
5, ',97 
4,990 



2,146 
5,617 
9,100 
6.963 



3,729 
6,654 
U,302 
8,112 



MENTAL RETARD 

»■» 25 34 35 . u 45 . 54 ^ 
WMII MALI i itc , ,, a 

SLACK MALI J'g ^ 4,059 4 74? 

WHITE FEMALE i;SJ I'lll I'llt 7 ' 204 4 457 

BLACK FEMALI J;g ; J I.JSO fcg 



9 

ERIC 



2 
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Figure 7,1 



ESTIMATED FUTURE EARNINGS 
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discount r.t.. This measure of benefits is denoted as b.n4. 

»• r.gr....d these benefit values on the same set on 

independent variables in Table 7 1 Th . . , 

'•1. The results of these 

session are reported in Table. 7. a. To COBput . ^ 

b.n.fit, for an individual with a particular set of 

characteristic,, th. coefficients of th. s.l.«.„ „ 

tn. s.i.ct.d charact.ristics 
ar. add.d or .ubtracted to th. iit»_ 

lnt » r =«Pt valu.. This yi.lds th. 

To caicuut. th. .xp. c ,. d Uf . ttM 

.11; is " ~ r ° f - «*.. xn. 

ra T ° f 1 =Uant ' d " nOTi — - «. b.n.fit cost 

io, i, , iBply . cividin, th. nu.er.tor bv 

V - ratio. s.le=t.d b.nef< 

«st ratio, of our three nodels are r. M ~ , ■ 

15 ara "Ported in Tables 7.9. 7 10 
and 7.11. 1 no 



our tentative conclusion „ that tn .„ 
-Prove th. calculation of benefit cost ratios but that th.y do 

not solv. «>• Probl.* of providing an unambiguous m.asur. that 
would b. widely . oc . pt . d . b . n . flt coatj rstios ^ Mieuii ^ 

«. v.ry ..nsitiv. to th. assumption, cono.rning ,.ro at 
r.r.rr.1 ^ to th. sp.cification of th. productivity grtowth 
rata and social discount rate. 

Th. „i,ht.d av.rag. of th. str.t fied b.n.fit cost ratios 
derived using th. first m.a,ur. of benefits rang. (roa . 
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Table 7.8 



RESULTS Of 
BENEFIT REGRESSIONS 



VAtUlU coo* 
ACf 00 

A<* 35 
ACt 45 
ACt 55 

scxf 

Cbwls) 

KACCI 

<t»sls) 

*ACtV 

COS 
(bnls) 

C09 

€013 

Htff 
(bftsU) 

OtT»0/AHPUT 

niu 

OfHCR 



Km. ii 

0,0 

-103J57.4 
•17341.3 
32527. A 
♦51990.4 
0.0 

17551.3 
0.0 

5405.4 

0.0 

13211.2 
22300.1 
0.0 

2650.7 
20241.4 
17002.4 
12548.6 
32928.J 



KK1.12 
0.0 



itm. 21 

0.0 



BEK1.22 
0.0 



BEM2.11 
0.0 



BFM2.13 

0.0 



9E*2.2$ 
0.0 



'7613.9 
-12003.8 


•11407.5 


•8205.3 
13148.9 


3250.3 
•5781.4 


-2368.1 
4057.2 


35 75 .9 
6411.4 


23495.6 


•35683.9 


•25487. 1 


• 13911.2 


-10663.7 


-15017.7 


•40388.7 


•55869.0 




* 19255.8 


15461.4 


-20509.1 


0.0 


0.0 


0.0 


0.0 


n ft 

u. u 


0.0 


H642.3 


18463.9 




377.3 


409,9 


359.4 


0.0 


0.0 


v.U 


0.0 


0.0 


0.0 


2886.5 


3564.4 


3005.4 


-3697.5 


-2973.0 


3935.3 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


11038.8 


13893.6 


11532.9 


3730.7 


3058.1 


3946.3 


18700.6 


23418.2 


19523.1 


4380.2 


3621.2 


4620.5 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


1399.2 


3103.6 


1674.4 


11687.5 


-9768.8 


-12295.9 


16407.4 


21478.1 


17275.4 


2243.7 


1734.6 


2421.3 


13652.5 


18011.4 


H567.3 


4700.2 


3678.9 


5048.6 


10083. 0 


13355.4 


10637.9 


-5938.4 


4713.6 


63*6.4 


259*8.3 


1 i 


27532.8 


26733.8 


21448 t 


28480.3 



BEK2.22 
0.0 

2556.0 
•4427.7 
•11384.8 
•16311.1 
0.0 

403.9 
0.0 

-3135.8 
0.0 

3210.5 
3793.7 
0.0 

10203.0 
•1847.3 
-3904.8 
4987.5 

22632.3 



o.o 

•34104.1 
•45800.1 
•67388.3 
-71690.4 
0.0 

30024.0 
0.0 

7431.0 
0.0 

8725.6 
31163.0 
0.0 

•31964.3 
14494.0 
43179.1 
27167.2 
20161.3 



WHITE MIES 



DISABILITY/ACE 14-24 ?V34 j 544 



sensory 

MENTAL ILL 
MENTAL RET 
OTdt* 



SENSORY 
ORTNO/AMPVT 
NEWT At ILL 
MENTAL RET 
OTHER 



SENSORY 
ORTNO/AMPVT 
MENTAL HI 
MENTAL RET 
OTHER 



5.96 
7.69 
9.51 
9.47 
6.69 



8.36 
10.38 
13.47 
13.18 

9.56 



5.87 
8.08 
10.81 
10.30 
6.81 



8.72 
11.37 
16.37 
15.23 
10.41 



5.60 
8.09 
11.34 
10.39 
6.59 



8.62 
11.66 
17.87 
15.91 
10.50 



9.;9 


10.00 


9.97 


11.47 


12.58 


12.90 


14.61 


17.49 


18.86 


14.37 


16.53 


17.21 


10.69 


11.69 


11.84 



45 54 

3.93 
6.74 
9.83 
8.40 
4.61 



6.92 
10.36 
16.96 
H.10 

8.54 



8.37 
11.67 
17.96 
15.57 
10.06 



WHITE FENAIES 



DISASIUTY/AGE 14 24 25 54 



SENSORY 
ORTNO/WTUT 
MENTAL ILL 
MENTAL RET 
OTRER 



SENSORY 
ONTRO/ANPUT 
MENTAL ILL 
MENTAL AFT 
OTHER 



SENSORY 
ORTRO/AHPUT 
MENTAL ILL 
MENIAL RET 
OTHER 



4.04 
5.89 
7.09 
5.00 
5.92 



6.15 
8.25 
10.39 

7,86 
8.55 



7.25 
9.31 
11.56 
9.13 
9.66 



3.56 
5.84 
7.46 
4.58 

5.79 



5.99 
8.65 
11.83 
8.14 

9,00 



7.27 
9.85 

13.13 
9.65 

10.27 



35 44 

3.08 
5.59 
7.37 
4.00 
5.42 



5.62 
8.58 
12.28 
7.82 
1.85 



6.97 
9.83 

13.61 
9.46 

10.20 



45 54 

1.22 
3.97 
5.2J 
1.40 
3.38 



3.68 
6.93 
10.27 
5.11 

6.77 



5.15 
8.29 
11-82 
7.04 
8.29 



Table 7.9 
BENEFIT COST RATIOS 
(BEH1.1?) 

0 8 YEARS EOOCATION 



BlACr MALES 



55* 

1.16 
5.20 
8.82 
5.91 
1.07 



14 2k 

5.56 
7.23 
9.14 
9.31 
6.41 



25 34 

5.47 
7.66 
10.72 
10.35 

6.5^ 



35 44 

5.21 
7.74 
11.58 
10.60 
6.41 



45 54 

3.52 
6.42 
10.27 
8.56 
4.33 



9 12 YEARS EDUCATION 



4.82 

10.00 

22.33 
14.75 
6.11 



7.86 
9.71 
12.75 
12.98 
9.20 



8.43 
11.14 
17.23 
16.02 
10.56 



13* YEARS EDUCATION 



6.90 
11.80 
22.95 
16.99 

8.55 



9.36 
11.46 
IS, 38 
15. CO 
10.93 



9.79 
12.43 
18.33 
17.37 
11.91 



9.82 
12.90 
20.45 
18.47 
12.24 



8.39 
12.20 
22.14 
17.70 
10.83 



0 » YEARS EDUCATION 



BLACIC FEMALES 



55* 

2.48 
1.24 
1.04 

•4.52 
0.44 



9 1? YEARS EDUCATION 



2.93 
1 48 

1.44 
5.79 
0.54 



5.84 
7.97 
10.38 
7.78 
8.48 



5.69 
8,45 
12.30 
8.20 
9.08 



13* YEARS EDUCATION 



2.81 
1.40 
1.23 
5.21 
6.01 



6.99 
9.08 
11 61 

9.13 

9,64 



7.02 
9,72 
13.64 
9.84 

10.43 



ERLC 



216 



6.75 

9.78 

14.49 
9.74 
10.46 



122 
4. S3 
6.63 
1.44 
3.89 



55* 

0.46 
4.86 
10.15 
5.86 

0.10 



8.38 


6.48 


18.39 


11.58 


9.92 


10.40 


19.67 


17.58 


37.52 


17.16 


14.75 


18.75 


10.83 


8.41 


6.20 



20.04 
12.36 
32.34 
20.78 
9.12 



14 24 


25 34 


35 44 


45 54 


55* 


3.69 
5.53 
6.80 
4.71 

5.67 


3.17 
5.49 
7.31 
4.26 
5.56 


2.67 
5.27 
7.33 
3.64 
5.21 


2.45 
0.38 

-0.17 
4.21 
1.03 


1.04 
5.25 
9.45 
1.20 
4.54 



5 


.3? 


0.43 


4.82 


8 


46 


2.95 


10.32 


13 


16 


4.30 


25.79 


7 


94 


1.22 


9.08 


9. 


03 


1.94 


10.94 



6.97 
12.15 
25.45 
12.23 
13.02 



UHITE MALE 



OlSAlJLlTY/AtiE 14 24 25 54 3544 



ro 
o 



SENSQtY 
WTNO/AMftiT 
NENTM ILL 
MEHTAi tET 
OTMEi 



SCttSOtY 
ORTMVAMPUT 
MENTAL ILL 
MENTAL SET 
OTMEI 



SENSORY 
OftTNO/AMPUT 
WHTAi ILL 
MEHTAl ft£f 

orntt 



1.21 
2.20 
2.52 
2.50 
2.90 



1-82 
2.95 
3.60 
3.51 
3.85 



1.90 
3.03 
3.62 
3.54 
3.67 



ERIC 



SENSORY 
OITHO/AMPUr 
MENTAL JLl 
MENTAL RET 
OTHER 



SENSORY 
OUTMO/AHPUT 
MENTAL JLL 
MENTAL If T 
OTHER 



SENSORY 
OtTNO/AMPUT 
MENTAL ILL 
MENIAL RET 
OTHER 



1.16 
2.16 
2.46 
3.20 
2.09 



1.75 
2.90 
3.45 
4.24 
2,66 



1.62 
2.96 
3.47 
4.24 
2.91 



1.06 
2.28 
2.79 
2.64 
3.13 



1.77 
3.20 
4.28 
3.97 
4.34 



1.SS 
3.26 
4.21 
3.94 
4.31 



0ISA8ILITY/AGE 14 24 >% -34 



1.00 
2.23 
2.64 
3.47 
2.10 



1.67 
3.09 
3.97 
4 93 
3.07 



1.75 
3.14 
3.91 
4.77 
3 08 



0.86 
2.21 
2.79 
2.53 
3.10 



1.59 
3.19 
4.50 
3.98 
4.41 



1.68 
3.24 
4.35 
3.92 
4.35 



45 54 

0.26 
1.20 
1.32 
0.98 
1.89 



0.32 
2.06 
2.67 
2.25 
3.10 



0.43 
2.14 
2.7V 
2.27 
3.06 



WMIIE FEMALES 



35-44 45 54 



0.78 
2.13 
2.58 
3.42 
1.95 



1.48 
3.05 
4.06 
4.90 
2.97 



1.56 
3.00 
3.95 
4.80 
2.98 



0.J5 
1.11 
1.12 
2.04 
0 68 



0.23 
1.93 
2.44 
3.39 
1.57 



0.34 
1.98 
2.42 
3.34 
1.63 



Table 7 10 
B£«EFU COS; RAH OS 
(•eN2.21) 

0 6 years education 



55* 

1.63 
0.4S 
0.13 
0.58 
1.17 



1.02 
1.55 
2.23 
1.08 
2.60 



14 24 25 34 



1.60 
2.55 
3.05 
3.15 
3.45 



1.55 
2.75 
3.62 
3.55 
3.89 



12 TEARS EDUCATION 



2.24 
3.31 
4.13 
4.25 
4.43 



13* YEAKS COUCATlQN 



0.81 
1.64 
2.17 
1.24 
2.76 



55* 

1.66 
0.32 
0.29 
1.18 

0.53 



1.96 
0.39 
0.41 
1.52 
0.64 



2.42 
3.59 
4.58 
4.49 
4.69 



2.37 
3.83 
5,61 
5.28 
5.40 



2.46 
3.90 
5.43 
5.17 
5.32 



fi *U*S EDUCATION 

14 24 25 J4 



1.57 
2.57 
3.03 
3.89 
2.63 



1.49 
2.74 
3.49 
4.43 
2.61 



12 *£AftS EDUCATION 



2-24 



40 
25 
15 
56 



T£A«S EDUCATION 



1.68 
0.37 
0.35 
1.36 

0.67 



217 



2.32 
3.47 
4.24 
5.12 
3.56 



2.28 
3.7< 
5.25 
6.17 
4.00 



2.36 
3.81 
5.09 
6.02 
3.98 



BtAC* KAlt S 



35 44 

1.39 
2.76 
3.85 
3.59 
5.99 



2.26 
3.95 
6.31 
5.57 
5.69 



2.35 
3.99 
5.93 
5.38 
5.54 



45 54 

0.27 
1.61 
2.49 
2.04 
2.83 



0.96 
2.78 
4.42 
3.68 
4.25 



1.14 
3.05 
4.96 
3.89 
4.46 



8LAOC FEMALES 



35-44 45 i4 



133 
2.71 
3.61 

4.52 
2.74 



215 
3.62 
5.68 
6.49 
4.05 



2.23 
3.84 
5.40 
6.36 
3.99 



0.71 
0 61 
0.71 
1.75 
OJt 



" 16 
1.65 
2.20 
3.28 
1.25 



0.03 
1.72 
2.17 
3.22 
1.32 



55* 

0.94 
1.36 
1.96 
0.96 
2.59 



5.25 
2.90 
6.62 
4.16 
5.20 



5.16 
2.89 
6.25 
3.80 
4.82 



55* 

0.27 
2.51 
4.11 
5.19 
2.19 



1.32 
4.17 
9.57 
9.29 
4.23 



1.43 
4.09 
7*9 
6.31 
4.03 



UNITE HAltb 



*ISARIUTY/Aa 14-24 25 34 35 44 45 54 55. 



fable Ml 
BfKEMT COST RATIOS 
(8EN4) 

fl YEARS EDUCATION 



rlac*; maus 



SENSORY 
ORTNO/AMPt/T 
•MTAl Hi 

mental ret 
other 



SENSORY 
ORTNO/AMPUT 
MEMTAL lit 
MENU! RET 
OTHER 



SENSORY 
ORTNO/AMPUT 
KENTAi III 
MEMTAl RET 
OTHER 



3.40 
9.25 

16. n 

14.96 
6.65 



5.13 
11.8? 
21. 57 
19.07 
11.63 



8.47 
15.06 
25.34 
23.04 
15.25 



M 24 25 34 35 U 



1.33 
5.67 
14.48 
11.35 
4.46 



0.05 
8.38 
20.31 
15.87 
7.15 



4.06 
12.25 
25.01 
20.91 
11.70 



DISABiU JY/AGE 14-24 25 34 



1 * 

ERIC 



SENSORY 
ORTfJO/ANPUT 
MENTAL ILL 
MENTAL R£f 
OTHER 



SENSORY 
ORTHO/AMPUT 
MENTAL ILL 
"ENTAL RET 
OTNER 



SENSORY 
ORTHO/AMPUT 
*NTAL III 
«NTAl RET 
OTNER 



0.58 
5.48 
11.74 
4.78 
8.32 



0.65 
7.44 

15.37 
7.16 

10.86 



3.V7 
10.66 
19.18 
11.28 
14.39 



-6.04 
1.24 
7.80 

-1.40 
3.81 



•5.2V 
2.97 

1164 
0.56 
6.24 



1.28 
6.84 

16.54 
5.95 

10.63 



3.43 
4.44 
13.75 
9.73 
2.47 



2.24 
6.93 
20.19 
14.42 
5.07 



2.13 
11.13 
25.36 
20.02 
10.14 



7.67 
O.ttf 
9.70 
4.83 
2.25 



-7.04 
2.94 

15.91 
6.95 
0.29 



2.21 
7.60 
22.06 
15.49 
5.56 



WHITE FEMALES 



35 44 45 54 



-8.45 
0.62 
5.99 
'.31 
.80 



7.95 
0.97 
9.91 
2.66 
4.12 



•3.58 
5.19 

15.45 
3.45 
8.96 



12.96 
4.61 
0.92 
•10.37 
2.76 



13.03 
3.50 
4.11 
9.68 

1.00 



-8.20 
1.20 

10.77 
2.52 

4.50 



-11.84 
0.11 

15.12 
5.86 

-4.80 



2.41 
8.20 
15.66 
14.21 
7.91 



2.52 
4.74 
13.55 
10.39 
3.21 



9 12 YEARS EDUCATION 



•11.56 
2.99 
30.15 
13.27 
-2.31 



3.99 
10.47 
19.86 
18.10 
10.49 



1.33 
7.24 
20.22 
15.38 
5.94 



13^ YEARS EDUCATION 



4.42 
9.74 
38.77 
23.56 
6.70 



7.61 
14.50 
26.16 
23.45 
14.98 



2.82 
11.26 
25.27 
20.91 
10.88 



4.79 
3.25 
12.97 
8.64 
0.98 



3.85 
5.70 
20.69 
13.90 
3.58 



0.72 
10.13 
26.32 
20.17 

9.20 



45 54 

-9.34 
0.52 
8.61 
3.13 
4.35 



8.86 
1.34 

14.52 
7.21 

•2.53 



4.06 
6.65 
25.46 
15.86 
4.22 



55* 

18.67 
•7.47 
0.41 
17.29 

•5.24 



22.03 
8.96 
0.57 
22.19 
•6.39 



0 8 YEARS EDUCATION 

H24 25-34 



HACK FEMALES 



•1.59 
4.52 

10.82 
3.66 
7.44 



7.36 
.09 
.63 
.23 
.59 



6. 
-3. 
2. 



55* 

14.89 
•2.05 
15.60 
3.21 
8.71 



9.34 
0.64 
45.39 
12.63 
•7.03 



16.30 
8.44 
52.11 
26.37 
4.65 



35 44 


45 54 


55* 


to. 01 


15.72 


21.09 


1.93 


7.06 


•9.09 


4.62 


•2.58 


•2.34 


6.67 


•15.05 


22.71 


0.33 


•5.84 


7.24 



t2 YEARS EDUCATION 



0.47 
6.47 

14.71 
6.07 

10.09 



-6.66 
1.71 

10.79 
1.45 
5.04 



-9.64 
0.49 
0.89 
5.37 
2.64 



13* YEARS EDUCATION 



21.15 
•8.49 

0.46 
•19.9j 

4.95 



2.94 
9.79 
16.74 
10.49 
13.82 



2.69 
5.7o 
16.17 
4.57 
9.61 



5.23 
3.99 
15.16 
1.65 

m 



16.42 
6.41 
0.15 

15.54 
4.51 



•11.22 
•1.28 
6.33 
•6.83 



12.71 
8.28 
4.41 
•25.84 
•5.25 



-14.81 
0.51 
19.69 
•9.27 
4, 



°"- JltM r " i0 of 12 t0 l - As ««.d eam.r, th „. ratios 
ar. .xagg.r.fd .inc. th.y tend to ov.re.ti.at. the „.,. g ain of 
r.hebilit.nt.. 

in th. ..cond »...ur. of benefit,, the .v.r.g. b .„. m cost 

title. renged from 3 to 1 to a ratio of 4 to 1 d .„. „• 

UI « to 1, depending on the 

discount and productivity rate. used. By a,.i g nin g the ...„ wa g. 

to the. cli.nt. who raport . d , Mg> ^ ^ 

benefit » ay und.r.,ti» a t. th. „ag. , ain of 

r.habilitant«. 

I" th. la.t m. a , ur . of benefit,, where v. u..d th. 

earning. profll .. t0 proja=t ^ 

approximately 8 to 1. 

H»«.v.r, th... ratio, are oniy rough av.rage. of the 

benefit, and cost, of th. Vocational Rehabilitation program, if 
the o bJ .etiv. i. tft . e(Jici<ncy o£ tfte progran __ to 

*.t.r»in. if th. .xpenditure of th. m.rgine! doliar yi.id. nor . 
than a dollar of b.n.fit.-th... „...«.. fall 3h0rt . ^ ^ 

conclusion com. ai no surpris. sine, i- I. i-h- 

' sine, i^ i. th. .am. conclusion 

reached earlier in our examination of th. model.. 
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Chapter 8 

CORRECTING FOR ZERO WAGES AT REFERRAL 
Anita G. Hall-Kana* 

Ronald Conlay haa pointad out that a ««tHHn 

aac a "tr iking maaaura of 
tha acononic valua of tha rahabin — 

r « fta *ilitation program i« obtainad by 

comparing tha incraaaa i n aati»»^-H 

in aatimatad annual aarninga of 

rahabilitanta batvaan 

•twaan tim. of acc.ptanc. and tima of clo.ur. 

ralativ. to tha co.ta of tha program « n n „ 

y yiaffl ' C 7 ' P'55]. Hovavar, 
b.for. , ... Bln , ful COBparUon ^ b< td a f n ^ 

in vocation.! r.h. 0 Uit f .<i, n (VR) ^ ^ ^ ^ ^ 
I""! 0 " 1 ** " ^ ° f — * b. acKnowLdg.d .„d 



During th. fourf.n mt p . riod frM l945 fco lM§ ^ ^ 
sa p.rc.„t or an .cc.pt.d «„.. dld not r . port tarningi ^ 
acc.pt.nc. <s.. xabi. „ . In th . followlng ^ 
■tt.pt. ««. ..d. to aiUviat. thi. .i.. ing dati probl .„. Jn 
th. nop., or capturing .or. information upon which to ...... 

i.prov. M „t. in ..rnin,. .. . r .. ult of ^ ov . r tn . ^ 

y«r. th. R^ilitation S .rvic. Ad.ini.tr.tion (RSA) would 
alt.r th. ti » p.riod b. f or. .cc.ptanc, within which to ....ur. 

•arnin,.. By iMgth „ lng tnlj tlM p<rlotf ^ ^ ^ 

to captur. vor* hi.tori.. or oth.r»i.. no„-r.portin, cli.„t.. 
Uni*v.;"?y? h *" oei »t.. Bur.au of Econo.ic R .... reh , Rutg . rs 
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^. a tl ». p.riod too bri.f wouw f , u 
««u„t . eiUBt .. work into 

«o. P t Me . du . t0 ^ di5 J ng e ^ ;7 « 

^ — - on optU.: P . ri T2. th. " 
iu.t ,«.. t Meh butv . hav . t,Wh *" th ' «»r. vomo 

opt iM1 P . ri0<1 ta . t7( p-M u :;- hav - n ° °< wh . t thi , 

1939 and I960 VR cli-n*. 

-1 -nun,. a Bonth . p ^ -"~ - "PO" th. ir 

^ who, no Mrnlng . u<r ' ° r " • * «*«-. «=.». 

Proportion vith " **" "'^ * ^ «- — 

" r * ntoili ""' o. f0 r. and 4ft . r MrvicM . 1 - ~ 

r«ult, th. combin.d of r C ' P- ** ' 

-nth. prlor t0 ° f 0U.nt . arning . 12 

r.porti Ptai,C4 iaPUtin ' "«*»•• to th. non- 

"Portin, =u.„t. „. lp . t9 Jxpl4in «» -n 

p.rc.nt.,. 0 f th. ., inor.... in 

of th. aco.pt.d cUants r.portino 
aco.ptanca, ts „ rW)1 . y P0 " in9 Mrnina » « 

* «t accaptanca. For thaaa thraa v-.*.. 

— - .ccpt^., a . oppo .. d t0 „ ^ • • - 

»«o. th. p.«.„ t .,. of cll . nts P " in »•» - 

-oppad by ov . r 50 p „ c . nt . « —Pt.no. 

19.1, th. rsa offioiaay adopfd 
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Table 1 



^ercemese o* v* cUents Reporting Earnings At Acceptance 
1945 - 1*63 



**ar Hunber of Wuaber with Percent 

Citti Accepted Earnings at 
Accept em a 



1945 


86,826 


1946 


80,380 


1947 


66,692 


1948 


88,357 


1949 


99,202 


1950 


92,009 


1951 


90,603 


1952 


88,922 


1953 


84,397 


1954 


78,045 


1955 


82,269 


1956 


93,555 


1957 


1 04,125 


1958 


113,855 


1959 


121,559 


1960 


126,8*9 


1961 


140,476 


1962 


148,763 


1963 


160,6^1 



13,056 11.58X 

*,770 10.91X 

10.420 15.17X 
12,337 13.9tt 
12,626 12.73% 
V:,938 12.97X 
11,512 12.71X 
11,241 12.64X 
U.946 12.97X 

<\622 12.33X 

9,331 11.34X 

10.421 11.14X 
11,863 11.39X 
13,006 11.42X 
63,011 5K84X 
63,760 54.21X 
29,044 20.68X 
32,361 21.75X 
31,725 19,75X 



Source: Derived from Conley [7, p. 54, 57] 
Tables 4-1, end 4-3 
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the practice of imputing an earning, value for « U client, 
^porting no .aming. at acceptance, ba.ed on th. average 
•~ning. of all other client. C 7, p. 59]. Conl.y raport , ^ 
•ffct of thi. practic. on th. ..timat.d annual ri.. in Mrning . 
wa. inaignificant in lm . In 1962 it ^ ^ ^ 

annual ri.. in . arnings by abQut $2 ^ ^ ^ 

graatar number, for whom data war. not r. nQ r^H «. 

w«x-« not r.port.d at accaptanca. » 

L7, p. 59], 

Sine. 19 «4 th. RSA h.. b .. n r . w .. tlns Mn)lns> om 
prior to th. d.t. of acc.pt.no. . 
Th. Problem 

«v.n th.t . chang. in th . . arnin „ of r . h£ilut4nts bitwMn 
t .. ti». 6£ r.f.rr.1 and el0 , urt u ^ ^ ^ i M 
P.rf.ct, = rit . rion t0 evaluat< <cononi= ^ ^ ^ 

Progr.a, . t U ..t thr.. probl. M ari „ vs .„ , „ ^ ^ 
no v..)ay ..ming. »t r.f.rral. 

«r.t, f rM th. p.r.p.otiv. of th. TO progr.., ho „ Bu =h 
of a po.itiv. lapact on , arnlng> cjn b> attribut>d ^ ^ 

participation „h„ . cll . nt r . port , 2 . ro >arnlngi at 

into th. progr., ana po.itiv. „r„ir. g . .t cio.ur.? u.in, 100 
P-rcnt of th. <iffr.no. b .t„..„ w.. Wy . arnlng . at ^ 
at =io.ur. to .v.lu.t. th. .oono.ic i»p.= t of th . 
aaauaee that: [7] 

h.n.fit o^.^jdS'in's: 1 ^ ^ssssr 111 « 
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baing in tha VR prograa •arninga as a raault of 

=cn.t.-„t arjAasfSJssirs^r cio,ur * wui •» 

' ' tr °" * ^ P-«P.ctlv. ( tf . ell . nt 

r" h " r,pr - nt " iv - « - ~ — . v. lu . ot th . lr 

1 C * Pltil? " ~ — - • — .toe 

th . ( ^ > r.pr...„t. th. v.lu. of 

th.lr marginal product «... 

r.h. h «,,. tmy "* th * «" "at a 

cpiir? wo ,,rnin " ? sh ° uid * BiniBu » «~ - — 

it l b . aaauaad for . ach oli.„t r.portin, ,.ro ..„!„,. at 
accaptanca? 

u.t ly , cll . nt . r . portlng mm ^ Mrntiw ^ 

Po .co„o..tric pro W „a. 0n . , olutlo „ „ ^ ^ ^ 
r.f.rr.1. Hovavar, in ,.„.„,, lt „ 

a r.,r...io„ on . aaa pl . of ell . nt . ^ ^ , #f ^ ^ ^ 
>PPi y th. raaultin, co.ffici.nt, to cii.nt. not wor)clng „ 
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r.i.rr.1 to i«put. .„ .amino, ( i5rur . for th . a . T1) , rt ar< 
to b. umt...^!. oh.ract.rl.tie. that irnu.no. both th. wo«- 
not wort o.oi.ion .no th. M ..ur.a ..rning. if wor)cln9 . If ^ 
«. not .ooount.d for, bl...d ..tiiat.. lr . lijMly , 

Th. pr..„o. (or ab..„c, of . cll»f, r.port. d „.. Wy 
«rnin,. .t .oo.pt.no. o.n b. B o d .u.o by . jol „t ly a .t.„i„. d 
i. on crifrion. Ihl , ^.^ 

optUiz.. . llb or fore, participation ohoio. .„ a . lrtor , upply 
decision. 

Th. labor fore, participation choic. i, , p . clfi#d „ : 

1 4i 4i' 

- probability of labor fore, participation 
X 4i " a natri * •xog.n.ous variabl.. 

U 4i " * n °%lll y J L l tribx:Lt * d "ndoa variabl. 
which captur.s th. .ff.cts of 
unm.aaurabl. variabl.. 

V 1 " P art ^iP*ting in th. laoor fore. 
V 0 " n0t P artlci P*ting in th. labor fore. 
Th. probability that cli.nt i i, in th . labor ^ p ^ ^ 
function of variou. .xog™ variabl.. x , uch a , . ducatlon; 
ag., fwily i ncon ., and a randQn varl J* u> y 

Th. labor .upply d.cision is mod.l.d in an mlLi- 

a in an •aming. aquation 
form. A clianf . .aming. aquation is ap.cifiad a.: 
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(2) 

'* S ¥ - f(X , U ) 

i 21 2L 



vhara y ^ - cliint's vaaxly aaming* 

X 2i " * B *trix of axog«naou« variable* 

°* " * SSL'S**- 

unaaaaurabla variable f 
Tha praaanca of |i rn(n -. „«. 

v.rlou. « »«.Pt.n=. 1. . U , . funetlon 

variou. axo,anaoua variabl.., y 

* , and a random varlabla n «. 

and 0 ar. 21 ' * " ndC " v «i«"l« 0 

u ara ganaraliy aodallad * n k - 21 
axooanaou. van.*,., "rr.l.tad. Corr.l.tad 

P °" "° Pr ° bl,M ^ •• tlMtl °- 

—.v rn;:r variibiM p °- ~- - 

a and . u Plri9 " Ph ' " «« 

I££ Thaoratlcjn Mod>1 

Ona aolution to corract t-h- 
Prci« 1. t0 trMt " ^ ' Srnin " " 

CM) introduc.d a Mthod t0 ^ . 

~ - ...» - _ :~ r 
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l» <U P . n<1 .„t v.rlabl.. Th... eli.nt. «r. d.tin.,, tJ h4v . 

VmU * " rni "9« "ace.pt.no.. H .cJo».„ p0 . lt , , 
«thod to Uput. Mrnln,. to th... oliont. which r . volv „ lreund 
«— wr-U., r . pr ... nt . d by .„„ ^ ^ r4WMiw 

nation.. If , rror . in th . Mrnln9j funetion ^ ^ 

participation aquation ara corralat.d th- 

corraiatad the,, a aampla aaiaction- 

Probi„ . xi .t.. R ., r ... len . .. tlMt . d s 
cU.„t. wit. po. itt v. .. rnln „ at r . f ,„ H coMtUutt 
»n o . .„ pl . R ., r ... lon ^ ^ ^ non _ rtnden 

U bU. th. ..ti Mt .a co.«icU» t . .»d th.r.for. w U1 lMd t , 
biaaad aatimataa of 

oliont.. * * irnin9 * " non -«P«tin, 

To au.viata th... probleM , th . Qf ^ ^ ^ 

- wor* status and subs.qu.ntly on th. availability of th. 
"mings data and th. ..i.ction-bia. probl.., th. aod.l can b. 
r.ch.raet.riz.d „ lthtn . sp . eiti=atio „ trua)n ^ 

By using a .ubs.t of data fro. eli.nt. r.portin, positiv. 
«rnin,. at r.f. rral , , „ , ^ x ^ 

"sntify obs.rvation. for inclusion in th. ,„ pl . by th . 
s.i.etion rul.. 0<ing m , lub „ t flf ^ ^ 
P0.itiv. .. rnin ,. s Cln sp . clfy , funetion ^^^^^ ^ 

sampla aaiaction rula such as: 

(3) > r * f 

E C Y i ' X 2i ' sainpla a * 1 «ction rula] 

X 2i B 2 + E [ V Samp1 ' ■•Action rula] 
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raf 

whara y , a 



tna vaakly aamingi at r«#.r.*.»i ~* 

a. d.tanninad by thJ^St CU * nt 1 

x 2i " ** x 1 matrix of all obaarvabl. 

variablaa w«»«rvasi« axoganaoua 

», - « * x i voter of g . n4r . t . d 
and an unaaasurabl, variahi. •« M ' 

»i.rv. tion .. rnlng . ( V . 

«o,.., oul (B .„ urab „ ^ , alS ° b< " tUnCtl ° n « • veto, of 

maasurabla) variables, x 
var labia, u 31 ' aR Um «*»urabl. 

31 

(4a) raj 

Y - X b + o 

1 21 2 21 

f b) 

Y - X B + u 

l 31 3 31 

whar. B n 1. a vactor of paramt.ra, „ . a#3 

« • cliant 1. r . port . d a „ WQrk r.r r . f 

r.f r „ Y i >0andY. > 



X 

21 



r«a 

Y 
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observed but Y . will not b. observed. For v. cii . nta at 

raferrai, I propose a sample sanction nil* as follow.: 

Asauaing .vary client stated as working 

" worxing at program 
.c=.p t . nc . ulll r . port p0Jitlv> Mrnij)gi ^ 

than the Pr(wor*ing at referral) - Pr(D - i) 

i 

r«f res 

» Pr(Y i > Y i ) 

raf raa 

" ?r(Y . - Y . > 0) 

and conversely, 

Prcnot v,orkin r.t.rr.1) - i - Pr(D . x , 

i 

ref res 

• 1 - Pr(Y > y ) 

i i 

ras 

whara Y . represents the client reservation earnings 

-lu. of tiffl . in th . Ubor forca ig ^ ^ ^ 

t« out of th. lahor forc .. Thig ig ceaaoRiy ^ ^ ^ 

tn. condition that th. 0 ff. r . d ffiarkat earning . ^ 
clianf. ration earnings. L .t th. probability that y"' ia 
gr.atar than Y . ba denoted as 1 

(55 P « Pr(D - 1) - Pr(Y " f > /- } 

1 i i 

ref res 

- Pr(Y - Y > o ) 

i i 
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(5) 



- Fr[(X B + U ) - (X B + u s > n . 

21 2 21 3i 3 3i y J - 

" ^[(X B - X B } > (U -Up 
21 2 3i 3 3i 2i 

- ?r[x B > u ] - Pr[U > - x a , 

41 4 4i • as, 



4i 



41 



and 1-p ■ i . p Pfn „ , . 

i Pr(D i " 1 ) othtrwi... 



wh«r« p 



t .Pr«.nt. th. Lhor foro. p.rticip.tion cholc . 



labor fforca 
0 " 0 oth.rvis. 



4i 



th« union of x and X 



TT 



3i 2i 4i 



2i 



-» 2 



2i 



4i 



22 24 

a a 

42 44 



J 



r.port " U " i0n (4i> " tiMt,d °" * '"PL or eli .„t, 

l~ry ...option. „ hich th. ..thod of U .. t 

yl.l<U co M i. tTOt ..ti^t.. i, that th. 

t.n. „ «P«=t«tion of th. .rror 

U on th. . Mg .„. ou . v . rlrtu . b . " 

«ch cU.„t; B[U |X 1*0 ? 

Ji 21 



lj%t P be a function of a vector of exro«n«~„. , . _ 

^ axujanecus varisijlea, 



f and an immeasurable variable, u . 

41 4i 



(?) P « f(X , U ) 

i 4i 4i 



where B is a vector of parameters 

"^n, ,„ :„ d (4a , b) t can rMp#clfy ay <?uetion! ^ 

... raf 

i 2i < CX B + U 10-1] 

1 21 i 2i 2 21 i J 

2i 2 21 i 

" X * * ECU |U > - X B ] 

212 21 41 " > 



i. * A 



in ord.r to contlnu. to us. th. o.thod or :...t Jqu4r „ t0 

"; iMt * Unbia " d ^.don (4., th. .xp.ct.tion o t 

•rrort.r», o^. oondition.1 up0 „ th. »...ur«M. varitoi.. 

(X ) and unaaaaurabla variahi« m \ * 

4i ' variable (U ) in equation (8) must be 

aqual to zero; 41 

(9S) ItO I 0 » - X B , . o. 

21 4i 4i 4 

in ganaral it 1. not th. oas. that th. expected valu. of u in 

baz.ro. It 1. not unreasonable to axpact that 0 ano^ 
b. corr.lat.d. i„ f . ct , it has bMn ^ ^ ^ Jl 4i 

( b) S[U | 0 > - X a ] . ° 24 

21 41 4i 4 K i 
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va«rt 



$ (2.) 

\ " * -X. 8 

i " m 4l 4 



44 



A« shown in Graph l i 4 . fc w 

mpu. tU , p .„„. « ** " Uet#d int0 «- 



continuin, on „ ith stat.d = bj . ctiv . of fc< ( 

««> " =,n ,c b. r. wrltt .„ „ th . tollowing: 



" - x a ♦ 24 a, 



(10) 

w A W _i_ \ 

+ V 



1 ki 2 W 44^ 21 

from 

E C* IX ,V , D -11 
i 2i 2i i ' 

- X B * E[U |U > - X 3 " *■ ,r V .„ 

- X B + — A 4 4 
21 2 <c 44 >* 



in o rt . r t0 UM ou on equstiQn (ioj ^ nust ^ ^ 

V.lu. Of th. m» , rror t ._ v ^ **• 
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( u > Ut V - U - — 24 , A, 

U«ing (U) .quation (10)^ can b. raspecified a. 

C12) E [(U - 1 v ,y 

2i -T-T A i } ' !X 2i' ' U > - X B 1 



*2< . , 

»44* « i 41 X 4i S 4 



-EC "» 



V 1 "V. 1 



K^tion (l0) d . TO „, tra£ „ Chlt th . Bl „ lng dsta obiea 

•rror ^.vor* wlth ^ ^ ^ ^ 
-or *.„. A lllMljr ap.cmc.tien of Mrning , <qusUon 
«x. .tyl. o, .^.uon (4., , (or By ..Nation ^ ^ 

i nto . oco?mt tt . correlaUon of ^ o ^ ^ ^ 

« . r.,r...cr, ^ wcuw pr 2i id< ^ (<V , 

U .option (4., „„. „ tiMt . d by w> Em (ifl) u 
of any .anpl. bl „ wh<n t ^ ^ ^ ^ ^ 

eltnt. navin, pcaitiv. earning, at r.f.rra! vU „ 
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*>«!ng included aa a r.gr.saor and by .rsurin* t-h. 
2i hM * con «itloiul .xp.ct.d valu. .quai to o. 

v. lu . Th ir vlou * ' xpo ' ition st ,,u " ion uo) ind «« «• « - 

CU, ha. .hovn for een . or . d „ apl .. lt ls 

th. proJMblUty th.t «n ob..rv.tio„ h- . . «ti».t. 
1. oo..ifai . •«»tion h.« ai„i„, dlti 

I" cra.r t, M ti»t. 1 
with th. lrtor fore . p.^'. i BU " b " ln 

— . in . wtion a P 1 - d ' P,nd,nt 

on . °i' 11 - - • • " * „ 

v.cter of .xog.n.ou. v.rlabl.., x 

v *i«« of th. d.» „ 4i «ar...io„, th. pr.diet.d 

1 W. d.p.nd«.-.t variabl. p ... , . , 
ln.id. th. mt.™, , 1 * con,t " in «» to f.u 

interval from 0 to 1 tk— 

int.rpr.t.d a. th. , * V * 1U " ar * 

a. th. probability that an individual i, or i. Mt 
Participating in tht labor ia M * 

variahi 9 *" * V * Ctor of •xog.n.ou. 
variabl.. and an uno.a.urabl. variahi. k 

A * vari aol«, h.nc. th. 0 to l int.rv-i 

constraint. mc.rval 

*.c.U th.t for cll .„t. participate, i„ th. Zao-or fore. w . 



know: 



«»•) P - Pr ( 0 - x, . p r[y "< . «• > 

i i 

" P *"[U > Z ] 
4i i 

- Pr[u > -x a ] 

4i 4i 4 
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14* 



l - fr[o > -x a J 
41 41 4 



*• ■•**»■ lUnllfcood , ltluH 

co»p.rl B , th.l r indlvWlul muM °* T t " 'ore. by 

to . ttaMton x.^, (t _ x s + i " x 41 \ + V r.l.tiv. 



T XT x 



0 andl - P must a««ua« t-h- - 
=u.ul.tlv. dl. tritutlon i , aMUM «- of . 

P«rticlp.tioi, .quatlon » ■ P t0 »• 

noruu,. ' *" aMUa " d t0 °* ««rlbut.d .t.„d.rd 

«or. for«Uy, th. dl.trlbution tor eli .„t. d« . 
• labor fore. ... nt * """•"W " b. 



in th« labor forci i« : 

(14) 

P - Pr(D - i) 
* i 



Pr CU > - X B ] 



u > 


- y. 


41 


41 


"u > . 


X B 


41 


41 4 




0 


4i 


4i 
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- I - ♦ ( -x T y v 
wh«r« 9 - o 

41 



and th„ distribution for tho.t d.t.rain.d - k 

fore, t0 b * out °< th« labor 



(13) 



1 ' P - 1 - Pr(D - 1} 
1 i 



l U > ' x B 
- I 41 41 




V 1 <"°-«-^ / 2 



* ( "V/ v 

Th. livelihood function for th. sa.pu i-s 



n { i - ♦ { . x 



••rnlng. .t ;?i« s J itl1 P<"itlv. ».«a y 
i * X oth#rvi*# 

Par.icip.tin, « »o»-pa rt icip. tin , cli . nt .. *" 

V4 *«n« to th« 
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right of the threshold level ~Vt a _ _ . . 

£~ ara considered to be in sat 
K and clients to the left are in sat K. 

»♦. -X B 

AZ — ? J 4J.> the height of the probabn-i*,, ^ 

probability density function 
represents ih« probability client j is incll ^ H , , 

J s deluded into sample R. 



This is estimated by 

(17) " I m $( " X 4^ 4j ^ 4j ) 



3 i - 4(-xX/5 , 



Alternatively, a client V T * -x a 

client j located to the left of ** 8 * will 
have an estimated lambda value of . ~ 



"I slT" ^ client , will bft includ . d 

Into saapla K. 

r=r IT"' VU Pr ° blt aMlySlS 14 is p °" ibl ° t0 * 

equation (10) can ba dlr.ctly ..tinatad. 



The Data 



A one percent random sample nr-mon * 
fch . „ , P {N " 7193 > ot clients drawn from 

2 «-* "3 2 nations H300 data set (M - 72 o, 6 x 2)vaaua . d in 
t". analy.i,, f24] . Kfly _ ^ 

r.pre.entativen.s* relative to the data set from which they were 
drawn A. ^. cUd for randofflly 

significant differences were found between th. , , 

aen tha population and 

sample statistics. 
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Prlnci pally UMd in thl . chspt . r . Th> vj 

, MaWy Mrning3 „ * *"* *~ 

individ„ aia or 9 S3 pareant ef th . rnt h " "5 

nonzero wminge. ' P«cent aaBpla reporting 



nonzero •arnlnga 
15a Eaoirie.i Hodel 



In ord.r to apply th . ^ 

econo Bi = an. .tatisticai s P eciJ a ' °' ^ ""X"' ">« 

'orth and . X a Bln . d . P,0ifl ""»- or tn. aod.is aust b . s . t 

Tail. 4 lists th. definition , 

— * th. probit ind e °" °' aXpl8n "°*V -riahie 

— cu.,.. ..:i;;i~i r r — 

i- «P~t- to b . P0 s ti tiv. ly ralatad " P9 

-perience and inver saly ralata " h " SCh ° 0lln " J * 

The B ore severe the «. 1 """*' »>' 

— - ^:z:zr reported - •— *• ^ 

—re, : have lneJu . V ^ — Celt, 

Pres.no. or absence or a s.vere n i "'"""tin, the 

—ion. to a .. aura eMulatlv ; e * ; - 

—an, condition on iabor ,orc a partr ip t lo ^ 

°< * T —»■. -ditlon. x a " e Z T 
inverses r.ieted to oil.nt eernlngs. J" " " *" 

a3t Ay/ I have split thm 
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Table 2 

Naan. |y W«, .„ tquatfon 



WANS HX VMIMLIS IN THf CANNING! 
EQUATIONS ir SAMKf : 



raara of Schooling 
*»• at Refarrat 
*9« at »«f«rr.i 2 
tact 

Wyaleat lapairaant 

*!' ° th " *venonaurotf e 
and '•^tonality oiaordera 

PrtMnei of . saw, 
'r'.mry DluWIn, Condtion 

• Secondary 

Ofsabting Condition 

i«-bar of Oapandanta 

Nu»bar of Oapandanta 2 

Prtttne. of Nublie Aaafstanca 
paymantt aacaivad by tha 

Individual 

f «"'ly Ircom 
iMbda (etttnatod) 



""M VMIULM IM TNf LABOR 



MALI 
' • 238 


* • 221 


HAH 
N • 2062 


'tXAll 


11.43 


11.46 


10.901 


11.06 


34.00 


36.99 


33.20 


35.62 


'323.30 


1345.50 




o.es 


o.u 


- - 




0.76 


0.79 


0.72 


• - 
0,74 






0.16 


0.23 


0.42 


0.33 


0.54 


0.49 


0..-6 


0.2S 


0.25 


0.30 






1.06 








3.34 


2.00 






0.16 


0.23 






324.49 


337.11 


1.4242 


1.3767 


0.18533 


0. 22437 



Soorc: 1982 National RJOO oata Sat, C 23! 



Ill 
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Tab It 3 

O^fptf^jutfatfc. of the Or* Percent 
tandoai Sa*)te taken fro* the 
national 1300 ^Y19« 0 «a St 



variable 



sty 

'eaatoa 

Hot** 2931 

4117 

White 

•tack 5224 

Other (fndtan, Aelen gto 1385 
Not fteported ' C) 128 

A « AT fttFEtUl 

17 «nd Under 

18 . 24 
33 . u 
45 . 54 
55 . 64 




Nan Education •* 



~7T5! 

10.9 



* of Kendo* 
Sample 



40.8435 
57.24% 



72.63% 
19.25% 
17.80% 
6.34X 



7.60% 
23.59% 
26.61% 
17.91% 



65 and Over °*« t3 ; ia% 

Not Keported ^1 6 55% 

1,85% 
0.71X 



Maid Agt 
«A8ITAC STATUS 
Harried 

Divorced J« 2.68% 

Sapereted « 12.41% 

Mover Married 6.03% 

Not Keported ?749 ^ m 

* W 17.80% 

"I«HT QtAOf COMPUTED 

1 * • Ttirt inn 

10 • !1 yeere Ji* 16.21% 

ia Yeere (Ml* school Grad) 2074 !4 -«« 

13 • 15 Yeere ™5 

16 Yeere (Celteee Ored) ?Sf 8,37% 

Cott# * u 1wt 

Identification Code xx • 0.78% 

58.82% 

0.43% 



Not leported 20 JJ 28.82% 



* Identification Cod* w r*M#>*»~_». , , 

ERjc 0 , o BEST COPY AVAILABLE 
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Table J (Continued: 



Oaacrfpclva Statlaltfca of tha cr- ***** 
(ante $mmt. ttktn f ro* tfca 
National 1300 FY1982 Oata £t 



varfobia 



<Uf Oi laaa 

*150 TO 199 
•200 TO 249 
*S0TO2» 
•300 TO 349 
*330 TO 399 
WOO TO 449 

"30 TO 499 
1300 TO S99 
°var $400 
*>t ftappTtad 



CII€«T CMHIHK AT ftgFEftjtAL 

* 1 TO SO 
Ml TO 100 
*101 TO 130 
*131 TO 200 
Ovar 200 

Othara Cllot raportad, „ itfn> 
and zaro) 

«**TH> AS WOWING AT tf , HMt 

MO 





X of Xante 



21.CX 
4.2tt 
4.42X 
3.91X 
3.61X 
3. CSX 
4.12X 

z.m 

4.74X 
10.30 
28.97X 



1.61X 
2.34X 
2.71X 
1.3tt 
1.49X 
90.4a 



937 
6256 



13.035 
S6.97X 



PWTIVI KAANtNOS AT R^ttUl AM) 

*i**t» ai yottiao at *irttut 

Totad 
Taa 
No 



a> tmi 
Taa, Mataa 
Taa, FajKloa 



661 
6532 



546 
307 



• ******* aa a parcantata of *,, r raapactlv 



raa 

NO 



1162 
6031 

~7T?5 



9.19* 

9o.eix 



10.45X* 
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or omtatun 



Ztre 1812 
7-9 348 



secooAar ch amino 

«*01T101 It (vtOUT 



23.19* 



«ot Report* 23 J.'SS 

,27 » 17.5 

*» W08TB AT WfttJUC 
CodM i M . 5oo, mo* 
AllOtttr Psychoneurotic ^ 

Mot Knew «t «tf errtt 1574 21.8SX 

~7T9j 

Ho 3359 



"|» 46.70% 



w 21.3SS 
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Table 4 



Deffnitfona of VaHabtee uaed In The 
Jepninte end Participation Equation 



OEHalTIOK 



r »ft of School fnt 
A9« ot fteferpel 

'•CO 

yor Oiaablin, Condition: 
Phyaical lopolrwt 



Kental Retardation 



*U Othor Peychonaupotie 
Pepeontlity OfoortJoro 



Oftebltna Condftton 



Oitebling Condition 



Nurbor of Oepenqentt 



Pretence of Public Ateittance 
Peywenta Recti vod by the 

Indfvlduol 



feaily t 



«««noot gpadt of tcnoot collated 
**• of client ot profroa roforrol 
(XMrvtHabU «Wl to 1 ff eliont it Mhito 

VW««M« equal to 1 If tho "Haior 

sswssr ,oo - 5o ° ^ 

j2 ° <"eluoivo and 600 etcluaive 

Jieablin, Condition i. bttwaan 500 incTu. !vl , 
« 520 excluaive * 

**•««•»• tquol to 1 if tho 
Spociel Federal Prooraa Identify 
oxeetep than op oqual to 400 



Ciney vepfeble equal to 1 if any 
steondapy Oitablfnf Condition <a reported 

"head of tho houaettold" 



Duway variable equal to I if pu,u e Aaeiet**.. 
Pty-nte ape paceiv* * th , rndlyfdS? 

HZJT"? 9 * fmiiy <neemm tha 
•onth ppiop to pafarpal. (So* footnote 
fop cpaatfon explanation) rwnot « 
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-lor d lM1)Ung conditlo „ at „ f4rrsl into 

p.ycho n . urotie and p. rionlUty dlior 1 
— intorMtlon . v . u . bl . ^ ^ R3oo ^ 

into tnr„ «... . llow . , SPUtttn, th. v.ri.M. 

«... .now, tor only a br0Jd x 

^ condition on .. rning .. 

Othar paraonal characfe«r-< 

— r i. .via*. tor teh ; m ^ "° — 

*— th . ory th .r • proxy - in 

» U, tlB . .. rnl J — «~ - — -P-Unc. 

- - -n i„ ;: :r;;r r tim * to ri - r - =h • 

- -^ip : : and :;^v.r th - 

- •"* r:: - - - - - - - 

iy or «n« same variable. >. 
.P.=i*i- ..r»<„. th< P " vlou ^ 

Th. probity of eu . nt i 

tha tt*m at n labor forc « at 

^ of program acc.ptanc. i, , xp . ct . d 

ralatad to ag. at Drofl r.™ Positively 

*t program accaptanca, yaar. o# 

— y r.i.Ud t0 hoaith , t . tu ., ZZZSZ ^ 

^ ■* nc * of non-work 



'■> 1 r 
*~ 't > 
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Incow, fuiiy inr , M> and tha nuaitr or d , p , nd<nti 
- * «. P»viou. .,u ation . x hsy . includ>d nuab 

i zr ~ to a=count f ° r th * — ~ — 

will hava a aiaini.had i fflp act on labor forca « 

-a pr... ntly unknown nuab#r ' f °~ ^^ipation b.yond 

«.« «< . d*P*ndanta. Tharafora, I axpact 

public a..i„, "prasanting th. racaipt of 

«~. x idantifiad cli . nt . ^ r>portad 

rr. snd thoM wh ° ^ ^ r- — -jt « 

... JIT int0 TO pr09r4B - Th - o, 

ladivi*,.!. w „ baaad on tft . ^ 

~. « will a , 0 r . port - - 

.ccpunc. Thi. ,. naraUy iouM to ^ »* 
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I tint ran in aarning. r.gr...ion for all cli.nta r.port.d 
a» working and reporting po.itiv. aarning, w.aMy at t . t „ rtli ,„ 
- »1 »•«.«!..). I than usad the eo.ffici.nt. 

g.ner.tad fro. thi. ragr.a.ion with th. ehar.et.ri.tie matrix of 
all othar cii.nt. to obtain an unedited pradiction of pot.nti.i 
vaakly aaminga. 

Second, x u .. a H . cWs U3] ^ 
Praviou. .action to ecput. an adjuatad w.. Wy Mrntn „ „ tiMt . 
tor .U othar client, not reporting ea rnlng .. To obtal „ ^ 

.-tar relative to th. v.iu. of ti ffl . out of th. paid iaoor 
crca, prohit SMlysl , „„ ^ ^ ^ ^ 

« , -a. caicuiatad for each cii.nt. Th. A .. purg . 
th. aquation of Ml . ction bl „ t0 ^ ^ ^ 

« OU aarnin,, action was a.tioat.d for ali cii.nt, 
raportad a. -rWn, with poeitiv. w..* ly Mrnil , g , at ^ 
-^in, » sn , xpUMtory variasii _ co#£flcitntj ^ 

th. abated earning, r . gr ... lon „„. ^ ^ ^ 
pradictad Mrnlng . f „ , u oth4r ^ 

raspactiva aubaaaplaa. 

La«tly, i coaparad tha results of rh* 

Ats QZ th « unadjusted and 

adjuatad OLS ragraaaiona. 
Empirical Raaulta 

•h. two-tag. ..Uction-bia. corr.ction fchniqu. pr .dict. 
aarning. for nonwor.in, Ml . ana f . M1 . „ ^ 
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•'•»«, rs.. «... pr . dlction . 

that ar- . r «Praiant •amino* 

ar. purg.d of any unm.asurabl. characfri.n « . 
uniou. . cna ractariatici found to ba 

W t0 CUMta WOr * in * "Porting po.itiv. < 
rafarral. Pradi^.n , PWtlva aarnings at 

Ho..., «r P :r°' no,mi " in ' - in - 

cn * «olaction-biaa. 
For tha OLS adjust.d modal lambda » 
and aa.iiy ' * larg# ' n «*ativa 

«>" «. r . >r . . / ; nt * vid * ne * iupp °" in « «- «.u» P tio„ 

«-**U-i clu „ , "7 Un ""— — et. ri .«c. that 

^ cli.nt, working with po.itiv. ,.rnln„. . 
=U.nt.. Th . n ., 4tlv . co . tflcient P o( , iV * 8 " nin '» *- »» •«*, 

- ~. cation b l ;j p r ntsth - 

-r 9 . cc.„ iol . nt , of th . lr ..^^^ J™ - 

- * v. lu .. Inelu , on of m - i„ 

•quation *u th * ««rningi 

vi««fei.on mora than doubled t-h- , 

aouoiaa tha axplanatory pow « r «.w 

incp^t vari^.. on th . d . pwd<nt ^ - 

[S.. Tab!.. 8 and »]. ° th "*»•< 

m th. participation Ration I find int.r..ti M 

«i-«r«ating raaulta, 
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ts« T.bi. 7J . Th. »o« lnt.r..tin, „ th . ,„, ct of d . p . nd . nt> 
on participation with r..p.ct to ,. x . „ al .. and f#MU> ^ 
found t, h . v . oppo.it. , lgn . tor th , co , fficl . ntj of ^ 

1 d,P,n£Unt ' "* d ' P - n "- nt ' v. rilbl ... Althou , h „„. ot 

r ; ob " rvstion - Th * pr - nc - ° f ~ — - 
;. = :;;:r: r ~ pr,s nc - of pubuc — - 

rorc * P a rticxpation. How.v.r fa«n v < 
i» ob««rv^ «.„ v family incoa* 

d.t.rr.„t to libor for =. par ti= lpatlon for 

- ««. .a. t„. pr ... ne . of . s . condiry jijabu 

>»- no .t.ti.tio.Uy .i^uio.nt .„. ct on . ith „ 

« « d i. sbluty and labor forc< partlcipaWon ^ >ith<r » 
r» th. ..„i„,. aquatlon th . r . ^ ^ ci>ar 

-..n «... M tml „ of >chooUng ^ J - 

i*»i f i«»t ^p. rt o„ «... . arnlng . b . for . Md 

« .-Pi. ..i.otlon.1... but not .o ,o r , asl ... ^ ' ^ 
« „.„ appMr to . trongiy adh<r> ^ 

— c.pit.1 t b . ory ...^n. b . tor . ani ift . r 
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^••s* to for women. 

A euriou. r ..ult 1. found i n r ., ar!l „ 

"portanc. of the presence of a ,. v . r . _ 

condin Primary disabling 

condition. A f tlr correcting for , Mnl . . , 
prea.nc. , P ■• 1 «ction-bi«« tha 

Presence of a ..vara priaary disabling condition i. , , 

significant in it, . ff . ct U P ° SltiV * and 

affact upon aarnings. Th. 

"condary di.abling condition h ° f * 

* v-onaicion has no signifies < 

^can* finding, can U n "" 1V - ~ b ° th — - 

Tha finding that nonworkina VR e1 
earning, at r . ferral 9 CU * ntS m P" d ^.d to hav. 

y r «f«rral approximately doubi. 

intuition, out is th ( P " hiPS lga1 "" ° B "' 

—n, l . t r uy and stiti5ticany p °" m - 

in n ; . ir rjr b b * ob —* - - 

«" in th. no- " th * lr Vilu « °< 

th. ho*, (th. r.a.rvation wag.) i, «.,_._ 

v.lu. of ti». <...., 9r..t.r than th.ir 

or un in th. labor fore. 

rorc, (th. aarJc.t off.r 

vaiu. of tin. , p , nt participating in th. , w 
ob..rv«J *„>...,. i** 01 i« 

«- for cii.„t. out ofth . labot ^ J" --alu. of 
— , - aii .th.r tranafar p.^.. ~ - 
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H"«.n 16, p. 54) provio. . oooa .*p Unatlen for wfty 
«ort ,« ort ein b . . xp . ct . d glven , genirouj ineoM 

program. 

=on.id.r . eu.„t who.. W «. ntMd Uv . 1 Qf ^ 

u «Tr t r" ssdi) is 5400 p,r aoath ' and who - - 

«i=i.nt ly lB p Mv . d t0 Wirrant $750 p#r aonth ^ 
~. ..... thl . eu . nt t , sub3<ct ^ M 

I , S3! ° ^ " rnin " ~ TOnth " ™> i- no 

z„; r (or th * diisbiuty — — 

t0r 5400 ln <>i..biUty tr. M ,. r paynanta „ th . r th 

^«ym«ncs, rather than work full 
• o r .» ld . ntlcal Mount of toui vso _ 

P.V».nt. on labor forca psrtlclpatlon lncrMs<s 

health statu* rs « 

[6, p. 53J . Therefore, the notion th. vr 

nonworking client, are typically th. » Q «* 

W iy th * aost "merely disabled with 
the fswsst skills to offsr in th- i u 

orrer m the labor market doss not 

fW CU * nt ' » not „om„ g . t tlM 0 

m«i «. M b . UtmfHM aa valu . of ^ 

h. ho... Agaln , th . valu . of tlM tp#nt ^ ^ 
l^or fo ro., i. lncr .„ ad by ^ dijabluty tranjt<r 
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incon.. ih« valud or tima sp.nt out of th„ h 

fore.) m ., h h ° m * Un <*« l«»»r 

fuii« ^ "iiiey transfer ineoisa to 

fuily draw th... ellmu lnt0 ^ 

» nonworJclng eUmU hay< J 'J" • —o«. it can 

«- extant. . lr . My ln ^ 1 J 9h L "7 ti ° n ' arnin9 " 
— -a ai r .. dy - b .. n , xcm <d f 7 J°" ~> 

— el , n l; ar ^ in ' - — . or 

- - - rn woricin9 cii,nt ' is po - ibi - 

j and *j r«« pt ctlv«iy. 
It Is reported In Table 6 *w 

than .. ti " " U ^ e "' nt » is 

estimated lambda for ait «*.v. 

".in, aquatlons {Wf 811 ° th « dianta. 

«- Cnonin.tor o ■ W 2 " Mn b * «— 

^ , f J 1 9 "* rally ^ t0 * -an te . 

ra.pactiv.Xy A „ ' " V ' 1U " "* « P«i*iv. 

iv.iy. A poaitiva and ralativ.iy i-ra.* - 

AX Jr« positive nunbar ^n. ^ 3 
relatively .a-n.,. „ , - hiU n ***tive and 

eaeller denominator of A 8hould 

negative number. a. * « , fc j Urg * and 

- - -.n. tn. 0 ; a5 - - — X- - 

j vary vary saau y.t poaitiva 
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Tabla 6 



J>r*dfet*d 
for tftt 



«f WMfcly timings tt ttftrrti ly s«, 



Xorutro, Ncrtffttfnf 



'or CtfintJ Wtrfcfn* «nd ft«oort< M 
Urnln* tt Itftrrit Mport "* 



Adjusts Nodtt 

<Cttf«t«d) 



M^oSfrfF ** ly for 
stf*r Ctltpiu Utfnf tnt: 

Adjust** *od#t 

Ntan LMbd« <€«tt»*t»d) 



*154.04 



•154.01 

1.4242 



S327.79 
.18583 



*112.79 
<r*221) 



S112.7? 
<f*22l> 

S112.7* 
1.3766 
<n»22l> 



*107,t2 
(n«l344) 

*245,86 

.22437 
<n»1344) 
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Profcft for 



Table 7 

Nrtfclpatlon Chofco 



0«mnt, 2 

Ptywants t«Mfv«d 
at ftsfarral 
1 ■ Tat, o • No 

fm ^v Incoit 
•t ftsfarral 

"•Jor OlMblllty, 

"Wcai is*afnaan t . 

*««tal lUntu 

50C-510 

"«"t«l ftttardttfon 
520-334 (Nftrtne. 

Prtsinct of « Savor* 

™*ry work 

1 ■ 0 • No 

Prnorco of a Secondary 
1 " 0 ■ No 

Constant 



Mill 
N ■ 20*2 
****** Standard 
Ukttfhood IrroT 
Ut fasts (Aay*ototfc 
T Statistic) 



0,337507 
0.0074IS 
'0.09016* 

o.omia 

'0.567256 



0.002569 

•0.099065 
0.006445 

•0.3712*9 

•0.016703 
•2.491290 



■ Significant at a IX (aval 



0. 00329 • 

(2.273) 

0.0*307 
(-1.430) 

0.01133 • 
(1.6*4) 

0.13370 ** 
(-3.B20) 



0.00022 
(11.663) 



0.10130 
(0,974) 

0.12350 

(0.051) 



0.08501 
(-4.J67) 



0.09203 

(•i.ai> 



0.23930 *** 
(•10.413) 



Nwlaui * " 1565 

fcf, "»» (Aayaanotlc 
T Statlatlc) 




0.04107* 
0,00*3*3 
0.1*372* 
•0.033116 
'0.692703 

o. omasa 

0.046430 

•0.174967 
» 

0.450345 

0,017653 

•2.237990 
2(-55Q.72)#*% 



0.01790 — 
(2.293) 

0.00313 — 
(2.094) 

0.0*979 • 
(1.323) 

0-02331 
(•1.635) 

0.14360 
(•4.823) 



0.00022 
(3.188) 



0.11670 
(0.415) 

0,12830 
(1.364) 



0,09100 
(•4.949) 



0.09588 
(0.184) 



0.28120 
(•7,958) 
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Tablt 8 



lamina* equation for hm(m ri . 

* .'■■•v 1 * fsrnlnfs ct « t ftrral 



(N « 238) 



Var labia 



'••rs Of Schooling 
Aft At fttftrrai 
A fi» At Rafarrat* 
ftscot 

1 • *lta, 0 ■ Otfcarwlaa 

"•Jor Ofaabllftyt 
W^cal lna*fnaan tg 

100-149, 600-699 
"•"til Illnass 

500-510 
*«ntal Ratardatfon 
520-534 (Rtftrtnct 
V«r labia) 
Prtttnct of • stvtrt 
? rimry wort 
Imitation 
1 « Tas, 0 » No 

PrtMnct of • Sacandary 
work imitation 

1 " Taa, 0 « NO 

Constant 



WU0JU8T8D "0011 

Coafffclant Standard 
Irror 

<T Statistic) 



AOJUSTfD NQOfL 



Coafffdant 



13.1157 
B-4729 
•0.09473 

14.1578 

23.3053 
-34.7919 

■ H.4408 

-24.1169 
-173.114 

0.17536 



2.776 
(4.726) 

2.872 
(2.95) 

0.03592 ■ 
(-2.638) 



18.5 

(0.765) 

17,41 
(1.344) 
21.73 
(•1.601) 



14.2 
(-0.806) 



15.34 
(-M72) 



59.55 
(•2.907) 



7.1135 
5.6014 
•0.0651 

11.3774 

21.2797 
•27.7270 

3 \ 9206 

-21.5003 
•41.8910 



142,9290 
1.4242 a 

0.349 



Standard 

Irror 

(T Statistic) 



2.521 
(2.822) 

2.485 

(2.254) 

0.03082 

(•2.113) 



15.99 

0.712 



15.35 

18.8 
(•1.475) 



13.28 
(2.404) 



13.32 

1-1.614) 



63.49 •* 
(2.235) 



16.4 
(-8.716) 



VtHabU fa waotly faminaa at Rtfarrat 
* 9 «i*mcsnt at a It I aval 



• ■ Tha Moan laafcda for Mala Clfanta 
£octad aa Working M ftn soaltlva 
Waafcly farnfnfs at Rafarral 
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Table 9 



Umirm Iquttfon for tel. CH «. , 



VtMabit 

Y *ra Of Schooling 
*it At ftaftrrat 
Aot At fttfarrat* 
fcacai 

1 ■ tfifta, 0 • OthtrwiM 

*«jor OtMfcittty. 

lapurwt, 
100. 149, 600- 699 
"•"tal lUnaaa 

500-510 
"•"tal *«tardatfon 
520-534 (Atftranct 
Vtrfablt) 
Prtt.net of « $tV trt 
Prfttiry Work 
Imitation 
1 • rta, 0 . No 

Prtttnet of t Sacon*rv 
Work CM tat Ion 
1 ■ rta, o » no 

Constant 



WADJUSTtO MQDfL 



Coafffcftnt Standard 
€rror 

ct statfttic) 



AOJUST© MQDCL 



5. 02 A3 
4.6343 
♦0.0492 

22.8763 

•2.8639 
'5.4243 

6.0672 

-14.7463 
53.9443 

0.0950 



1.827 
(2.731) 

1.665 < 
(2.4») 

0.02301 ■ 
(-2.136) 



11. 44 
(1,999) 

12.64 
(0.227) 

14.46 
(0.375) 



9.456 
(0.642) 



9.953 
(•1.482) 



^1.57 
M.298) 



V"t*ta la Vaatty farnfnft .t «.f #rri < 



^ " « a st itvti 

■ "•""leant at a IS itvti 
• • Tht Mtan laaMa for r«tatt cifanta 
w*a*ty famfnaa at ttftrrtt 



Cotfffcftnt 

0.933,* 
K5670 
•0.0196 

13.1401 

'11.1813 
12.1812 

39.078* 

8.3516 

210.7150 



•W. 569 
1.3766 a 

0.2996 



Standard 

Error 

(T Statistic^ 



1 .636 
(0.570) 

1,573 
(0.996) 

0.0193 
(•1.010) 



°.S66 

(1.329) 

10.46 
(•1.069) 
11.86 
(1.027) 



8.651 
(4.517) 



8.609 

(-0.993) 



46.42 
(4.540) 

12.36 *•* 
(•8.846) 
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BEST COPY AVAILABLE 



while \ ^ i s also positive but larger. 

Th. . aju .i.d Mrnlng . tqaitim for th> uI| fMaia 

.-pi« ts.. Iabl .. s , „ MtlMt . laabda eo . fflcUnts that 

lar,., n. g .tiv. .nd .ftUticUy . l9nUlc . Bt , t , om 

I.V.I. Th... „. gatlv . CO.m=i„t. Wh«, b y th . ir 

r..p.otiv. v . lu .. wiu low . r ^ pridict4d 

»or. ,or v* cU .„t, WOPklng at ^.^ ^ cuants ^ 
-*in g . H . ne , ob ..„ td sv9rag< 

*«r nonvorK.r. i. gP . at . r ttan av<rsg< pradicte<( 
earnings for workers. 

Conclusion* 

«. u.„ al ,ound a tio„ on woleh t0 bagln 

a " ribUtabU " ^ TO i- - us. oiient prior t0 

and .ft« pro graa p ar tioip a tio„. ^p^.,, ar< anMuntared 
*- « .tt„pt a t0 Masur . chang< ln aarnin((s 
attribute. t0 vr progran for cllant3 wlth jaro earnin7a ^ 
^errai a „d poaltlva , arning . w ^ ^ ^ 

S«»P1. ..Lotion bi... Tn. .. cond la , data sat probUn _ 

Thi. oh.pt.r .ddr....d th. n..d tor, „ waU aa , dascrlbing 
a t a ohniqu. eorr.otin, .„,p la aalaction bias _ ^ My fc 
unr. all .tic to b.U.v. a oU.nt who r.ports z.ro earninga at 
ti- of r.t.rr.1 h„ no . a rn lng . = apac ity. In tha ab „ nca of 
«ro ..rnin g . oaP»=ity prior to th. b. giw , lng of to . pr09raa a 
v.lu. for thi. «rni„ g . = a p a , itv alght b . inputad ^ ^ 
=U.nt, .o a . to not dr a .tio all y ov.r.t a t. th. v.lu. that v* 
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Participation ha. upon .amino. . obviously th. differences i„ 
e.ming. attributable to VK will b. .„ oraoU8 Mh . n COBp „ ln? 

methods imputing aarning. to cllenta rat,aw..„ 

" raporting z.ro against 
m.thod. l«,ln, zaro raportad aarning. unchangad. 

on. .atnod to pradiot earning. , or oli. nt . r . porting 
..rning. at r.,.rr.l t . to ^ ^ ^ 
.^ra. Kow .v. r , in ,. n . m lt ^ 

aT T M ' ° f CU,ntS W ° mn? ^ - «~ 

ly th. r..ultin, co , mcltnti to eiimta ^ ^ 

r.f.rral i„ or d.r to imput. an ..rning, figur . for ^ ms 
c haptar pr...„ t . an lBprov . d Mthod ef 

i.nt. porting ,. ro Mrnlngs , t refwai ^ ^ vn program. 
»»«. o, th.s. for iaputln? w 

.« a function o f ttrBlng . lnforMtion ^ ^ ^ ^ 

program and r . port po . ltlv . ^ ^ ^ ^ ^ ^ 

pendent upon many oth . r charscterlstica Qf ^ ^ 

auction, th. number of d.p.„d.nta, r4c . and ,. x . 

Th. mod.l viU hav. ahortcoming. d.p.nding upon th. 
P«.p.ctiv. on. ta*.. ia MmiIln , tt . ^ 

VR participation. Banafit. accruing to th. cll . nt ar . not 
n.=....ri ly th. .am. b . n . fit5 by ^ ^ ^ 

agency itaelf. The predicted weekly «*^< 

weexiy earnings at referral 
estimated in thi. chaptar f or =: l.nt, reporting Mro ^ 

r.f.rr.1 represent, each clianfa reservation earnings. These 
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r...rv.tion ..rning, also r.pr.a.nt „ch cU . nt . s oppo 

1 " f0rf8itin * dl " M "" p«y-«»t. ,0, paid lsbor 

«rk.t activiti... Th. r . for ., (ro „ 

Sinn <„ cli.nf« p.rsp.ct.iy. if 

«00 in errant,.* disability banafit. , t r . f . rra , 

for fun * rn * ar » forfaited 

full-tia. Mpioywnt of S750 at clo.ur. m, . 
ban.fi* ... -ioaura, tha individual's 

oan.fit attributable to VH D «rt(^(— 

s , 50 „ P»«icip.tion would b. S750 - 400 . 

$J50> HoW,v «' « "a indlviduai worked oart t< 

in addition to th. „ P«t-ti«. , arnin , S3!0 

to th. guarantaad b.n.fit ot $400 
earning, of $750 it ia unci... „ 

« - «trib„t.d to vk : * ny b - fit to - 

dividual . arn . d 2 , ° n ^ 0te ' r *-' " " — « tM, 

— y ^1 r y b zr : uii " tiM * nd not — 

Mor.ov.r th . S0Ci " y W ° Uld b « 

fundi; 1 u n ° ion9 - r — ~ 

Th. t.chnigu. propoaai ln ^ =hapter ^ 
earnings to eli. nt . r.porting z.ro .aminos .* . 
~i« to naasura th. b.nefit , *" ^ 

' ^ individu ^» « * r.sult 
Partioip.tion. It i. not possibl. to i„ ter b . naf , 
attributable to th. to . b.n.fit. 

10 th. to agency nor to soci.tv ... 
......I sociaty through this 

t.ohniqu, Th. t»o.«f.. . ,. , 

t.ohnigu. oan not produo. pr.diot.d 
•«-ing. for ..oh oliant sol.i y „ . functioa 

— -iU. capital, and p.rsonal ch.ract.rlst t c . 

. hnlgu. inataad pr.dlcts raa.rv.tlon ..rning. m th. cont,t 0 

.t „: ; have to Mrn to dMw «- - - — 
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**« labor. Th. V* ag .„ oy id..u y .triv.. to inprovs th . huMn 
«Pit.l or It. cU.„f. M...«rin, laprovaMnts in human 

*» to v* p.rticip.tio„ r.,»ir.. . iuturmt ^ ^ ^ 
contro! tor tt . r . duc . d worJt , ffort t 

indue*. 

The second problem that must be w 

Ce addressed when working with 
-30, <.f . BlMlng lnforaatlon probUm _ R _ joo ^ 

*port. d by eoun . alors b4 .. d on ^ ^ eu#nt _ e 

Tl Ch * clcln? ind - dltln9 « th - — — « - - 

no h.v . _ ^ ^ ^ hav< ^ 

-Ml. thi, i. not . larg . mlMlng ln(omatlon probiM( ^ ^ 
r.pr...„t d . flcl . nciM in ^ aditin9 

th. nonreport.a dM . groU3 as tha MtM Qf ^ 

T b * COn " U " Bott.r d at. on cl , ut 

.Wntficntly to th. robu.tn... of my tlndings . 
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ENDNOTES 
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*«ro ••ruing, r.aain as z.ro vZlun. client, who r.port 

2 

3 
4 

working in on. of th* ffi rs t si* cat.gJrUs" c lasiifi. d as 

6 

Th« possibility exists th»<- 

Income 
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Chapter 9 

IMPUTING BENEFITS TO PERSONS CLOSED NOT REHABILITATED 
David Dean and Robert Dolan* 

Introduction 

One possible source of the bias in benefit cost calculations 
is the assignment of zero benefits to clients who are closed not- 
rehabilitated in Status 28, even though the total cost of 
services received by this cohort are fully weighed in the 
denominator. Of course, the reason for this approach is also 
clear. By definition, status 28 case files do not contain 
earnings data. Even so, the presumption of zero benefits for 
Status 28 clients in the conventional benefit-cost model seems ' 
unjustified on both conceptual and factual grounds. 

First, from a conceptual standpoint, economic evaluation 
should not lose sight of the broad intent of the program — to 
reduce the extent to which functional limitations restrict work. 
The earning gains reported for rehabilitated clients are merely 
the best empirical proxies available to assess the extent to 
which a functional limitation has been mitigated, while earnings 
are a legitimate measure of program benefits for status 2 6 
closures, it may be inappropriate to presume the converse is 
true; i.e. that a lack of earnings as indicated by a 28 closure 
necessarily implies an absence of benefits. This emphasis on the 

of Re Econn™^f ° C n; te ' -J Rut ? er ? Unive rsity, and Assistant Prof esse; 
of Economics, University of Richmond, respectively. 
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existence or absence of earnings has thus led evaluators to take 
a binary view of program performance. 

However, functional capability, though admittedly 
difficult to measure, is a continuous variable in that any 
changes that occur are incremental. So too is the nature of 
servxce receipts. Logically, it seems unduly conservative not to 

infer some level of benefit., . 

or Benefits to clients who receive substantial 

amounts of services but, nonetheless, are deemed not 
rehabilitated due to a dichotomous view of success based on a 
rather arbitrary sixty-day vigil. 

Furthermore, as a purely factual matter, there is evidence 
indicating that many clients closed in status 23 do ultimately 
«* Jobs ( see chapter 14, . Recent studies of the long-term 
-pact of vocational rehabilitation services have found that 
several persons closed unsuccessfully in the traditional V* 
nomenclature did indeed have post-closure earnings. Fo r example, 
of those persons treated and closed by TO in 1975 , Social 
security data Unx records for i 977 reveal ^ ^ 
"unsuccessful., status 23 population had average earnings of 
53,662. Moreover, these ear,ings were not dramatically lower 
than the $4,041 averaged among vr. s successful status 26 clients. 

Finally, these actual earnings needn't be all that 
surprising when one recogni.es the important respects in which 
the status 23 cohort is similar to their ..successful., status 26 
counterpart. Th „ data in ^ „ ^ 
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Observe that in terms of clients characteristics, the Status 28 
population reflects attributes which are strong predictors of 
earnings in traditional labor market analysis. For example, note 
that the two cohorts are virtually the same mean age, have 



Table 9-1 



Comparing Status 26 and 28 Populations 



Status 26 Status 28 

Mean Mean 

Description (n-2969) (n-1722) 

Client Demographics: 

Age at referrral 30.72 30.62 

Mean years of school coapleted 9.46 9.29 

^Gender (Z male) 57.OZ 60.0Z 

*Race (Z white) 70.0Z 64.0Z 

^Marital status (Z carried) 26. 0Z 20. 0Z 

Service Duratioa: 

*Hm in restoration (months) 3.57 5^57 

*Tine in training and/or education (months) 12.59 10.14 

Service Expenditure: 

Value of restorative services $ 1080.59 $ 1198.33 

*Value of educational services $ 1968.82 $ 1339.71 

*Value of training services $ 254.88 $ 584.85 

*Value of total services $ 1654,18 $ 1178.34 



* Denotes that the difference in means is significant at the .05 level. 

Source: Virginia Department of Rehabilitative Services, FY 1982, Ricfrrcnd, Virginia. 



259 



21*3 



comparable educational backgrounds, and are of nearly the same 
average marital status and racial composition. Table 9-1 also 
reveals that the status 28 cohort receives a substantial level of 
VR services. Compare, for example, the duration and value of 
specific services received across cohorts, m total, the average 
Status 28 client in Virginia received $1178 of services. Note 
that this level of service receipts is not substantially below 
that of the average Status 26 client. 

In sum, there is adequate reason to believe that many status 
28 clients derive significant benefit from their VR experience, 
even though researchers lack the convenient sixty-day earnings 
datum to measure it. while it is true that the earnings gains 
are probably not as great as for successful clients, and that 
many clients closed status 28 are in fact "too severely disabled" 
to be placed, it is also true that many clients are deemed not 
rehabilitated for reasons such a? movement out of state, which 
are quite unrelated to either function capabilities or the VR 
program. Hence we contend that it is inappropriate for the 
benefit-cost analysis to assign zero benefits to these clients 
while fully accounting for their service costs. 

Imputing Status 28 Earnings 
There is a growing body of literature within labor economics 
dealing with the type of missing data issue encountered here 
[Gronau (1973); Lewis (1974); Heckman (1976, 1979); Heckman, 
Killingsworth and MaCurdy '1981); Bloom and Killingsworth (1982); 
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and Killingsworth (1983)]. m a generic sense, ^ur attempt to 
estimate earnings fcr the Status 28 population falls within a 
censored sample framework. The Status 28 client represents a 
"censored" observation because the case service file, though 
complete in every other respect, lacks the earnings datum 
necessary to measure benefits. 

One way to adjust for a censored sample is to fit an 
earnings datum to each censored observation from the closure 
earnings reported in the Status 26 case files. These earnings 
may be assigned based on similarities in demographic 
characteristics, education, impairment and services receipts 
across clients in the two cohorts. Though this procedure is 
defensible in many research settings, such as political 
prognostication, it is n* entirely appropriate for our purposes. 
Drawing such cross-inferences presumes the two populations are 
"identical on average", which is probably not true with respect 
to the two closure statuses. Though we have argued 
that the 

Status 2 8 cohort certainly receives something greater than the 
zero benefits traditionally assigned them, we are not suggesting 
that they are eguali^ successful as their Status 2 6 counterpart. 
In short, such an assumption would press the thesis of this 
Chapter a bit too far. 

Indeed, we would argue that there is very Ixkely an 
important element of "unobservable" difference between successful 
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and unsuccessful clients. one might characters this 
unobservable attribute in the status 26 cchcrt as an attitudlnal 
variable across clients - call it "a preference for work", 
'•stick-to-itiveness» or "a need to succeed". We are not 
suggesting that this type of demeanor, which clearly influences 
the likelihood of successfui closure, is unobservable to the 
counselor. Rather, it is simply an attribute which, is not 
reflected in the R-300 data. m other words, there is a subtle 
yet sy,tematic difference between status 2C and 28 clients, and 
probably even a salient one in counselors' eyes, but nonetheless, 
this difference is not ^parent from the data profile, unless we 
can control for the P art which "st.ck-to-itiveness" may have in 
explaining the earnings of a status 26 client, the earnings 
imputed to status 28 clients fro. the status 26 case files would 
tend to overstate the future earnings capability of 
"unsuccessful", yet otherwise similar, VR clients. 

As shown in chapter 8, a statistical method of adjusting for 
this Problem has been developed by Heckman (1976, 19-9). Thls 
solution incorporates a "two-stage, selection bias-corrected 
regression technique". The core of the estimation is an earnings 
equation. The purpose of this equation is to identify how 
closely earning gains by VR clients are associated with a broad 
array of client and program characteristics. The earnings 
equction is written: 
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(\) EARN = f (MST, SEXM, RACEW, AGE , EDUC , EARN 

c r r r 

RTIME , TTIME , $REST. STRAIN, $EDUC, DCOND) 

EARN is earnings at closure, the outcome variable nf the 

c 

program. The top row variables are in general non-programmatic 
characteristics that exist within the VR clientele. MST, SEXM, 
and RACEW are "either/or" binary variables distinguishing clients 
who are married, male, and/ or whits. AGE , EDUC , and EARN 
denote clients' circumstances at program referral regarding age, 
last year of education completed, and earnings if any. The 
second row variables reflect programmatic dimensions: time in 
restoration (RTIME) and/or training (TTIME) ; dollars of services 
in restoration ($REST) , training ($TRAIN) , and/or education 
($EDUC); and the nature of disabling conditions (DCOND). This 
specification of the earnings equation departs from convention in 
two respects. First, because earnings in most labor market 
analyses vary widely, it is common to rescale the dependent 
variable as the natural log of earnings. This was not done here 
in order to retain the most intuitive interpretation of the 
regression coefficients possible. Second, it is mor common to 
control for the influence of sex and race by sub-sam*. .ing on 
these attributes rather than including them as independent 
regressors. This partitioning was done but the results were 
consistent witn those reported here. In the interest of economy, 
we do not present results for the four individual race/sex sub- 
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3amples. a summary of the variables appears in Table 9-2. 

Equation 1 represents a multivariate regression model (OLS) . 
The appeal of the OLS technique is that it approximates a 
randomized laboratory experiment which controls for the 
contribution to closure earnings that may be more correctly 
attributable to non-service variables, specifically pre-service 
client characteristics such as education, age, earnings history, 
etc. Estimation of this equation based on case service data 
yields an estimated coefficient for each of the variables listed 
on the right-hand side of the equation. The interpretation of 
the estimated coefficients is straightforward and intuitively 
appealing. Generally, a coefficient reflects the predicted 



Senary of Variables Used In Earnings Agression 



Depenr J ^nc Variable » Weekly Earnings 



Independent 
Variables 

ASE 
EW2 
VSK 
SLXM 

EARNS, 

RTIME 

TITHE 

STRAIN 

fEEXJC 

SRESTOR 

CEN30KY 

PHYSIC 

MENT .x, 

RET JJ 



Client age entering VR 

Average nmxber of years schooling 

Marital status (Z married) 

Sex (Z male) 

Race (Z white) 

Ux&lj earnings prior tc ' ($) 

E*J£ i-, restoration (raiths) 

Tte in educator* &/or trainu^ (nonthsl 

Value of tra.'iiii« services received ($) 

Value of educ^'oa services received ($) 

Value of restorative services received ($) 

v sual or hearing lupainrent 

terxitee or orthopedic inpaimnnt 

Ebociooal disorders 

fental retardation 



Mean 
26 & 22 
Cohorts 
(n~3691) 

3G.7 
9.4 
23. U 
:>8UZ 
67.5Z 
$7.23 
1.3 
6.3 
$232.13 
$340.39 
$407.02 
5. 71 
22.2Z 

:o.ot: 
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change-in-earnings that may be associated with a "unit" change in 
the level of the right-hand variable, holding all other variables 
constant. Of course, the particular interpretation of a "unit" 
change in each case depends upon how the variable is measured — 
either continuously, as in the case of years of education, or as 
a binary condition, reflecting whether a client is male/female, 
white/non-white, or married/non-married. 

If one were comfortable with the assumption that the status 
2 6 and 28 cohorts are roughly identical on average, benefits 
could be imputed to Status 28 clients from the coefficients 
obtained by estimating Equation (1) with the complete status 26 
case data However, if, as we have argued, a systematic 
difference exists, a strict earnings extrapolation would impute 
benefits to the 28 cohort that are upwardly biased. Thus we 
employ the Heckman bias-correction technique. 

The Heckman adjustment generates a new variable, Lambda ( ) , 
whicn may be broadly interpreted as controlling for the possibly 
"unobservable" impact of "stick-to-itiveness" on both the 
likelihood of successful closure and the level of earnings. The 
inclusion of Lambda renders an augmented earnings specification 
differentiating the two cohorts. The significance of this 
variable indicates latent differences which may exist between 2 6 
and 28 clients^ In other words, the addition of the variable 
allows for a possible redistribution of the explanatory power 
across the variables in the earning equation and purges the 
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right-hand sidr regressors of any correlation with the error 
term, if the anticipated bias exists, this adjustment may reduce 
the magnitude, though not necessarily the significance, of the 
coefficients on the variables in the earnings equation. Hence, 
these bias-corrected estimates become valid parameters upon which 
to impute earnings to the Status 28 population. 

The results for the OLS bias-corrected estimates appear in 
Table 9-3. R^all that the general interpretation of any 
coefficient is the amount that the dependent variable (EARN ) 
correlates with a change in a given independent variable, holding 
other variables constant. For example, observe that a client is 
predicted V enjoy $5.75 higher earnings at closure for each 
additional year of education at referral, other attributes being 
the same. Similarly, the coefficient on SEXM indicates that male 
clients close with $31. 36 greater earnings than an otherwise 
identical female. 

For our purposes, it is convenient to discuss the results in 
the context of two composite clients, one each from the Status 26 
and 28 cohort. These two clients are composite constructions in 
that they take on the mean value of each demographic, service, 
and disability variable for the respective cohorts. Though such 
a client is fictitious, this is an appropriate heuristic method 
by which to identify the likely source of earnings differences 
that exist between the Status 2 6 and 28 cohorts. 
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Table 9-3 



Status 26 and Imputed Status 28 Earnings 



90CIO/IEiXRAiraCS 



SERVICE DCEAITON 



DISABLING CONDITION 



SELECTION BIAS CONTROL 
LAMBDA 

INTERCEPT 

ESTIMATED WEEKLY 
EARNBGS 



Bias-Corrected 
Coefficients 



59.88 



Status 26 Status 28 



Earnings Earnings 
hfeaa Intact hfean Inpact 



J* . 30.72 - S i.C4 30,62 -61.84 

MST nil l M 554.40 9.29 $53.42 

™ J-" 0-20 $3.49 

RACE ?nS 5 17 - 88 0.60 $18.82 



EARMt l Jf} M $7 - 57 0-64 $6.92 

6.37 $i.08 



°- 17 7.73 $1.31 



Sfi !!„ ,H? 6.57 $4.20 

°' 69 i2 -59 $8.69 10.14 $7.00 

SERVICE EXPENDITURE 



$I*AJH ^« JO.OO 395.22 $0.00 



-°«019 192.91 $-3.67 



7 - 7 5 0.56 $4.34 



245.88 $-4.84 



41 8 7 n °'° 7 0.03 $0,27 

RETARD n\S S " 3 * 24 °' 2& 5-5.27 

°' 45 °- 7 -9 $-3.90 o.31 $-4.17 



1.00 $59.88 1.00 $59.88 

$148.73 $l38 . 8l 
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The bottom row of Table 9-3 indicates that the estimated 
weekly earnings for our hypothetical Status 26 and 28 clients are 
$148.73 and $138.81 respectively. These figures are obtained by 
multiplying the bias-corrected OLS coefficients times the 
corresponding mean characteristic values and summing, along with 
the "Intercept", across characteristics. Recall that the bias- 
correction technique now permits the use of the OLS parameters 
since any unobservable differences between the two cohorts that 
may contribute to Status 2 6 closure is captured in the 
coefficient on Lambda. Note that Status 28 clients do not have 
earnings imputed to them based upon this coefficient since they 
do not possess the unobservable attribute we have referred to as 
"stick-to-itiveness" . 

It is important to note that, under our revised methodology, 
there appear to be two broad sources of difference between the 
Status 2 6 and 28 cohorts which contribute to differential 
earnings. First, in terms of observable factors, it is clear 
that the Status 26 cohort, though similar, is not identical to 
the Status 28 counterpart. We verify that Status 26 clients are 
on average slightly more educated, more married, more white, and 
enter the program with a slightly higher earnings record. 
Accordingly, the Status 26 cohort is predicted to close with 
modestly higher earnings. Collectively, these observable 
attributes account for $5.58 of the $9.92 weekly earnings 
difference previously cited. The remaining difference of $4.34 
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in Status 26 earnings is systematically re" 1 -^ed to "successful" 
closure as traditionally defined. Though unobservable , this is 
the effect gleaned from the construction and insertion of Lambda 
in the earnings equation. -he coefficient on Lambda therefore 
reflects a fraction of earnings which shorld not be imputed to 
non Status 26 clients. In sum, however, our results suggest that 
the Status 28 clients achieve substantial earnings following 
their VR experience. 
Conclusion 

The main point to stress is perhaps obvious. Indeed, the 
statistical inference that the "average" Status 28 client may 
actually enjoy earnings of $138.81 is rather startling juxtaposed 
a methodology which has traditionally treated these clients as 
receiving no measurable benefits. The impact that our revised 
methodology imparts to the benefit-cost ratio is also clear since 
it suggests adding Status 28 benefits to a calculation which has 
typically considered only the service cost of this cohort. For 
example, in the Virginia VR program to which these data 
pertain, our model implies additional closure earnings of almost 
$11.9 million. Moreover, this figure represents a 54 percent 
increase in closure earnings as conventionally measured. In the 
context of these inferences, it is worth reflecting on one 
previously cited fact about Status 2 8 earnings. Recall the RSA- 
SSA data link study which found that the 1975 Status 28 
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population actual annual earnings in 1977 which were only 
$379 less than those of the Status 26 clients. it is interesting 
to note that the weekly earnings estimates cited in Table 9-3, 
annualized, suggest a roughly similar difference of $496. 

It is also appropriate that these types of extrapolations be 
greeted cautiously. indeed, these figures are presented largely 
to underscore our basic premise and should be appreciated more 
for their conceptual significance than quantitative precision. 
Our point is simply that program evaluation needs to consider the 
earnings prospects of Status 28 clients. As a minimum, this 
might involve a further refinement of the selection-bias 
correction technique applied here. 
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Chapter 10 

BENEFIT COST ANALYSES CONDUCTED By STATE AGENCIES 
Fr.d.ricJc c. Colllgnon* 



What b.n.fit =o.t an.iy... ar . cu „. ntly b . ing con . ld . r . d by 
th. atata vocation.! rahabilit.tion a,.n=i.. ? what data ar. bain, 
u.ad7 What BO d.l. ar. bain, followad? Th. purpoa. of thi. 
raport w.. to provid. .„.„.„ t0 and . ulUr q|IMtloM> 

in thi. initi.! r . vl . w ot „ laetaa >t4tM , 4xp . rUncM; th< 
following conclu.ion. waro r.achad. 

(1) Th. H-300 wa. th. principal baa. of data uaad by atata. 
for auch analyaaa whan undartaican. 

(2) Moat atata. at ao». tia. hav. now ua.d ban.fit coat 
analy... to Ju.tlfy th.ir program to th.ir atata l.gi.iatur... 
Thay oft.n will u.. KSA-i..u.d .tudi.a dir.ctly (national data) 
to indict, th. worth of th.ir progra., or will UM what 
a=ono.i.t. would t.r. f.irly orud. calculation. „ph..i,in, 
ch.ng. in MrBlng , pr 0j .ct.d ov.r a U ,. t l.. for cli . nt . ln ^ 
•tat. oo»p.r.d to .vara,, cliant co.t.. a nu»b.r of .t.ta. h.v. 
dona nor* aophiaticatad analysis. 

*Barkalay Plaining JU.ociataa, BarJc.l.y, California 
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a. b.. lo a0 d.i for th... ,tu«Ji„, wh ., h 
"cooni!*! bv .... W>.thtr expiieity 

by or not, b .. n 

—1 »t forth in Th. zc,no.i e . or vec . t . , COn1 * 1 "' 

Th. four =.„.„,, " SSStiojai Rjh^bUltstiojj. 

g.n.r.tlon. of mod.l. d.v.i op . d by 8p . ~ 

whM .t«.. eit . . ourc .. P 0th4 b r y " d ' rlV - 

— ;r .< clo .. ly , tt . _ - - or conl ., 

(3) Though .i»i lar inatru 
b«».fit. », eo . t , ' "to th. typM of 

— c^, lvi u . t /;/ b n — — — .*« 

m th. oor. M h f>VOrai1 ' b "" fit r " i0 - 

-ounfr .„ unf . voribl . ^ d °" « "cion.^ 

— d iMWllty group . ^'^^^ - • 

10,1=.! W r „ pon „ „ U1 " »••» » 3i.p ly . 

uc m f.et, v. could W«iti»v «- 

««t had not found . ""^ °< 4 •*»*• 

found ,«,.r.ny po.it iv . f lndlna . 

Mjuw^nf to woo d.t.. ' V ' n With 

«.r. -Jor diff. rw , c .. Uon , 

«•• — ««- t.„d to oo.p. ..".1 " UtiV4 

— i. th. y . t . f. vorrtl .. ra .r: t rrj° nitionai 

comparisons if th. .I-**. ~ - ■•^•nt on such 

1 w * stat « P«rforaancs is 1... 

than ths national 
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av.rag.. 

(!) St.t.. ,.n.rally con.id.r only to prograa c0 , t , in 
th.ir analy.... ^ d0 notltt „ pt g . MraUy (<xc>pt ^ 

California, to ....ur. .iail.r b.n.fit. or th. coat, bor n. by 
clianta, oth.r a g .„cy progr... within th. .tat., or indir.ot 
r.d.ral co.t. (..,., trainin,, M , ad.ini.tr.tion, i„ achi .vi„ g 
rehabilitation. 

(«) «h„ .u^roup analy „, „. doM> ^ wiiiin? ^ 

=cn.id.r chang. m Mrnlng . and ^ ^ ^ 

on th. s-300. Th. worri.. ..on, r....rch.r. concrnin, th. lac, 
or data for a .ub-popul.tion (..a., di„ blU ty-. P .cific mortality 
rat., or follow-up data, ar . ignor . d by , t , t . prQgraM _ ^ 
such data don.t.xi.t, and p.rh.p. could only b. gathar . d , t 
? r..t co.t., th. .tat. , g .„ C y praetlcM „. „ ot unr . a . onaM ._ 

(V «. «. unrtl. to find any aciml mo „ eonprrtan ,. v . in 
atructur. or d.t.-b...d in it. co.truction than th. California 
Stat. b.n.fit co.t .tudy, whJ,h r.pr.,.„t.d th. fourth and la.t 
*.n.r.tion of th. B.r,.l.y *od.l. « . tU1 ranain , Qf ^ 

art" among .tat. «tudi... 

Th.r. h.. b.„ ch.n,.. i„ .t.t. pr.ctic. i„ u „ ot b . n . tlt 
co.t .tudi„ .inc. th. l.t. 1,70... „. mi . nook tQ r . vJ , tf MM 
•tat., who.. »od.l. hav . bMn pral ., d by r . glenal officM >m 
oth.„. Th. infection w. found i. .u. a .riz. d ln tt . attachad 
chart, -o.. infection wa. r^.iv.d fro. th. following .tat..- 
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» Arizona, D. llMr , Michigan , 

T * - - U - W - "* - — - inc lud .d ln th . 

1 0th * r ' "° 10n9 " d ° in9 co.t anaiy... 

ca» =f Virginia, wo«ci„, on a n.w mod.l. 

Th. mo.t cit.d Mono , t . t .. ln r#c 

Row Moran'a modal davalooad in n 

•ix .tat.. „. r . Md . . M<U1 .v.i„. tlon T . 

foundation. w.r. in th. bpa modal. Som Z^"" 10 "- "» 
b«n citin, th. Arizona , So »« »^on.l o«io„ hav. 

<n turn » " ' but «>» .tudy, 

~n turn, acknovi.dgaa that i*. ^ 4 

Both th. 0r „._ ^ d.riv.. fr0 m th. or.,on modal. 

ana Ari «n. mod.l. . r . 4nslyz . d 

accompanying tabla. ™"Y»«J in th. 

Oth.r di.ou..io„, „ ith , tlt . ag . ncUi 
(•) «n.n b.n.fit coat an.jy.i, u u „ d 

- — — - th. r .. ourc .. b . ing inv ; ; — 

t^xpayar payback for- «.* rathar 

H«yoacjc ror tha apacific vb re- 
fund, r Program axpanditura of 

,S«ar. to b. th. approach moat .tat. 

-«.t r..po„.iv. toth . * CUrr#ntly flnd 

Pon.iv. to th. concrn. of , t . t . i. gUUturM 

wan as fadaral taxpavara 

' calcul »tions do not inc^ud. 

howavar, analyaia of tha 1 Wi ' 

th. , tat... contribution, to th. f. d . ral 
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Ulustretlve Review of Major State B/C Hod cU 



Source of Hoc* I : 



R5A 



Other 



Type of Antlg gU; 
_Texwaycr p ay ba c V 
B-C 



Frequency of U >e 



Sfggj jl Croups ? 
Major dlsabllltlee 

Other 



Aeeu»pt long : 

Employment A-tent 



Source (r-U 
f ollou-jp) 



Earnings Increase 



Source 



jjogfgekec ?sUst Ion 



Soure 



R eturn CI le nte 
Basts 



Alnskn 



Stste 



Annual 



SD's 



70* o< 26's 



F-U survey 
(I year) 



fcon'r know 



Ho 



Mo 



California 



Ueed 



Not used regularly 



Monthly report 
to DA 



IE? 

SD/non-SD 



Michigan 



Stete 



Haven t run in 
2-3 years 



'.ocal level 



Tea (63.57) 



State survey 



Tea 



State survey 
QjJI let year) 



Tea 



Replacement 
coata by taxes 
($7772/yr) 



Tea 

R-300 



Yes 



2-year F-U 
•urvey 



Tea, early on 
Not Inel, later 
year a 

**RSA study" 



Tea 

IPX (R-300) 



WaaSln^to n 



State 



Ar iron* 



I Or f*gon 



X (Indirect) 



Stste/Ott 



Monthly 



Annuel - vsed 
once, but for 
last 3 years 



Stste 



Break-even rste 
of return 



I Annual 



For these 2 fee- 
Core, respondent 
said "we com in 
with • variety of 
options for the sd- 
■tnidtl r>n to 
consider 



Ho 



no 



Severe/non SO 



•01 In text 
7*, 51 In bowels 
of model 

Other stndlee; 
Aritons RSA annual 
rev leva 



General population 
In atste rste A 
lncoaie (7.41) 

(Not given) 



NO 

(Aritsno dis- 
cern regno nil 
homemeknr closures 



No 



i 3-aevere/nen-eevere 
egency referral 
source (II) deaf, 
nentel tltneaa - hut 
by ftooree, not as 
disability arou u 



92X 



State unemployment 
rete (82 ) 



No 



Aeeuna wage As off- 
eet retention Ae 



No 



Nc 



eO 

C4 
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BEST COPY AVAILABLE 



TABLE 1Q-1 



Control C roup Adjust «er,t 



••sis 



ft-300 bssls 

Other data source 



Coeta InclttjH ; 



Services 



SlalUr benefits 



Salaries and adnln. 



Adjustment r« frrnings 



Frlor to ft#f>rr»l 



Asiount 

Source 



AlaaU 



Frs-post earninga 
comparison 



California 



N-300 (service) 
budget Co atata 



20X reduction on top 
■f earnings change 
Sceta review of - 
coaaa - clinical 

~\*cnt . 



ft-300 

Accounting Dept , 



_ Michigan^ 



Earnings change 
(like Alaaka) 



No 



X 251 of casa 
service coats 



No 



Mortality Expectation 



Age 

Source 



Adjoatsjetu for You ng 
CI lenta ~ — 

laale 



FA KeeVct lona t 
Typaa Included 

How far projected? 



Baale 



Tea 



ftSA Audlta/BPA 



o3 ~ evg. aga 

- "worklife" 
65 



(5 

non-SOa - Society of 

Actuarlea 
SDe - Railroad 

Retirement Board 



No, aaa above 



Toe 

1975 U.S. Cenaue 
ege/eerninge 
prof Ilea 



SSI/DI.CA, 
AFDC (fro. 

5-300) 



SSI/Dl. CA, 
AFDC (ft-300) 
Hedicara 



F-U survey 



Washin g ton 



No 



OH 4 caah aalarj 
caae aervlca $ 



Average earnings 
y««r prior, 
fro* 'ntske Inter- 
view 



Didn't know 



No 



Sane aa Alaska, 
frow ft-300 



Vorkiifs 



Until payback 
occurs 



ft-300 



ft-300 



One year 



ft-300 



Caminga change 
(like Alaaka) 



ft-300, H3A2, 
end USA 113 



No 



No 



Tea 

Didn't know 



No 



ft-300 source 



Ovar payback 
period 



Actions 



3 r eg on 



Earnings change 
(like Alaaka) 



Yes 

202 reduction 
source! 8 PA 



ft-300 

Tvtarnsl non-etate 
eledias 

etats teg tablet 



total 
atate 




Tea 

+ 391 

Horan/Oregon 



1.5X/yeor 

Retirement age 
of 62 

Horan/Ora. 



No 



Conatsnt 



"Total atsts FA" 
Social security 



Workltfs 



fc-300 

State aurveys 



No 



Yes 



4 3«X 



state aurvey (4292) | 
with adlustajents 



3.5X/year 
Age 62 

fturaau of Census, 
t*7t (adjuated for 
se x/sge) 



No 



ft-300 



SSl/SSDt »lnl«usi 

benefit ned (not 

ft300 A) 

FA on ft-300 

ftreak-even Z " 

calculated 



ft-300 
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cost.. Rath. r , th.y tr.at th. fed.ral contribution as i»plicitly 
m«tch.d by t „ payMnt . byftat . r<sldants ^ 

*ov.rn».„t. sowti... (..,., Arizona, th.y tr.at th. f.d.ral 
W-nt ...windfall, and do th. t.xp.y.r analysis sol.ly in 
t.ras of th. r.turn to th. stat. traa.ury. 

(»> Ev.n tho.. .tat., which w.r. a»on, th . flr , t t0 ^ 

«xt.n.iv. b.n.fit coat »tudi.« 

scuai.s and follow-up .urv.y. of cli.nt* 

on an on,oi„, ba.i. h .v. sine. cut b>ck .„ iuch ^ ^ 
Michigan wa. th. l.. d . t4t . ln auch ^ ^ ^ 

»«'.. it lnltutrt routlnlz>4 4nnMi >xt4Miv< ^ 

surv.y. in th. lat. l SS0 . a , ion, b.f,r. any t . d . ral lni « iv . 
.ncour.,i„, , tat „ to d0 Juch studUj _ Michi9jn ^ 

conduct, follow-uo. t*. — .. . , 

v up.. It , is ney siBpl4 _ siBUar 

California, which tor . numb „ Qf ^ ^ ^ 
l.,i.l.t«r. both a b.„. fit coat B0dal and . paybse]c 
give, oniy a payback analysis. 

(10) MM l„d.r*lp in providing for,., no d.ls, a „d 
exhortation, to oo b.n.fit cost studi.s has always b ..n a 
principal factor in indu.in, .tat., to und^taK. such studi.s 
in r.c.nty.. r ., th. f^.r.1 ,ov.m~„t h.. not b.« provlding 
such stron, dir.ctiv... stat.. now carry out th.ir own pro,,.* 
.o ion, a. b..ic accountability i. „,.«.„. In ^ anvlronMnt( 
.any stat.. hav. cut back on «, i„, t oiio„- up atudl „ 

(ID Th. curr«t focu. « . tat „ la aor , on ^ 
aff.cti™.. an«ly.i. than b .n.fit co.t analysis. stat „ 
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ronelMl, win, the costs of achieving 26 cic.ur. with 
kind. ,f closur... Such Cat, will b. report . d t0 
l.gi.latur.. ana us.d i„t„„.Uy tor r . sourc . aUoCitiM _ ^ 

appraisals of ths worth of such r.habilitat ion .,. < 

uaoincation are given, when at 
.U. to Lgisl.tur.. in th . cont . xt o! ^ ov<Mii ^ 

•nd often u .in, natlonal ^ ^ ^ ^ 

individual state studies. 

The •'standards" suggested bv k. 

¥g d by RSA hav « b «™ aore influential 
than benefit-cost studies in shaping th. kind* a , , 

«aping tne Kinds of analyses states 

- internally. Th. e ttort of r . c .nt years by state and rsa 
•valuation unit, has been ln h9lpin ^ ^ 
-Prove their overall p. rtontsnc . in o( 

rehabilitants ana reducing cost. -of , . 

ng costs, not ln terms of overall 

benefit cost analysis. 

A good . XMpl . ln Mny statM hM state ^ 

to supporting college eduction for disabled clients. though 
such support is Often justified by benefit cost anaiysis for 

client, having th.t capacity, , »o.t state, now discourage such 

«rvi=... n. =o.t. per rehabilitant are high and th. gain in 
earnings is ignored. 

(") In t.r..tin,ly, there i. th. p.r=.ptio„ t„ th0 „ ltat „ 
which hav. don. b„.fit cost studi.. that such studies are not 
influential in p.„uading legislatures to allocate nor . m0 n.y 
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This wy b. bacaua. in .uch atataa, ali aganci „ ara goo<J M 
analytic dat.-b...d ju.tlfic.tion. of program, and thu „ tn0 „ 
programs which hav. aurvivad with axt.naiv. funding ov.r th. 
y.ar. ara now tho.w which all ar. juatlfi.d in t.rm, of b.n.fit- 
=o.t analyaia. !n auch an ar.n, of pr„ ra » companion, and 

givan th. inavitabl. unc.rt.inty i„ promotion of futur. 

b.n.fits, , aec ... in g . tting ^ ^ ^ 

program, which can al.o damonstrat. affici.ncy c0 . t , p „ 

r.habilitant) »nd political clout. 

(13) Stat. aganci.. rar.ly u „ b . n , tlt cost anslyji9 for 

int.rn.l r..ourc. .lloc.tion cli.nts. Ra th.r, ben.fit co.t 

analy.i. ls prlncipsl by usad ^ ^ ^ ^ 

=omp.tition with othar pr „ raM tor legislativa resourc , 

allocation. 

(14) Stat., do u« cost-affactiven.s. analyaia for int.rnal 
allocation, how.v.r. It ia ua.d som.what for aatting prioriti.s 
among typa. ,f 0ll .,,.,, but ^ ^ 

among aourc.a o, r.f.rr.l. and among typ.. of clo.ur.. 
giving low priority to hom«ma)car clo.ur..) . 

Th. politic, within program, mak. it difficult for any .tat. 

program to rul. out ..rvlc. to a particular di..bllity group. 
Mo.t Importantly, th. mandat. of th. f.d.ral l.gialation - which 
i. atrongly ba=*.d by public opinion and s ta t. politic, in mo.t 
stata. - ia to a.rv. th. moat a.v.t.ly disabled. Thi3 3andate 
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«y b. diroetly .dvar.. to th. u.ual pr.acriotio, - 

, Piwriptlon of banafit coat 

*naly.i. to thou. eU , nt , Mho 

fa _ „. Proauca tha BO st banafits 

for raaourca, tXfmUd . To b . 

«- b igh ..t b . n . fit co . t r tur 7 *■ ~* ««bx.o yi . ld 

<«> Th. cutorni. b.„. tit . cost Bod<1 
- oooput. m u .. d Mong ^ J- ~ - 

usa 2 F ' iUSl lmM * ^ Pr ° V1 ^ «* -oo.i. for st . t . 
ana. B0 .t ..portantiy, provldlng batt 

intXu.no. of «... Barkalav M 7 The 

was larc.lv k. c «ntiy, the Oregon models 

l«o.ly b .oaua. th.y „. r . also pr „. nted 

th.y could o. ... lly prooraBMd 

-v.„t of «icroco. put . r . a„ d th . ir 1 „ a98nCiM - " ith th ' 

b. much ...i.r in «. " should 

ucn aaaiar in tha futura for atataa to „„ - 

»n.ly.i., .. p . eiaUv " t0 do oct 

-■pticiaiiy if the software war. *j 

ln . _ — 

— to U.u. b .naf it co . t r . tur ,, „ ^ " • "» ~ 

"Porta, .tat. agancia. with p. rfora 

parform.nc. pro W . M or UBlt<d 
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resources wiU re.ist investing in such analyses. A comparative 
snaly.l. aero™ .tat.. i..u.d by a federal agency wouid be highly 
controver.ial, but would be very effective in forcing state 
attention to benefit co.t an.lysi,. I£ Soclal Sacurity dsta 
link, „.r. forged, . UC h analy.l, would be fea.ib... a 
comparative taxpayer payback analyst, would be difficult because 
it would r.guire ..parat. analy... uslng di£far9 „ t ^ 
schedule.. But such data is obtainable. 

(«> The current difficulty in cohering state studies i, 
that th.y v.ry in th. benefit, and co.t. includ.d in the nod.l 
and in th. a..u»ption. u..d. So M factor, are »or. i.portant 
than oth.r.. T ho.. m0 .t i Bpertan , (but not ^ ordar g{ 
iBportanc, .re: discount rate, follow-up data ir assuaprtion. 
on post-closure Jov retention. mortality rat.,, .arnings 
-crease, the value of similar benefits or other state/federal 
Program u „d i„ achieving rehabilitation beyond those directly 
expended by the state v» program, valuation of ho.enaker 

«1 
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Chapter li 

COLLECTION OF DATA BY STAT? AGF«> 
Stanley E, Portny* 

Description of Agency Data 

A. Overview 



Fift..n St «. v, „«ci.. v.r. consmt.* to discus. th . ir 

ln t.r..t in curr.n, an, pr.viou. .„ ert . to p.rfor» b . n . £it/cost 

analysa, of th.ir programs, a, wall ., to ... 

« wan as to discarn tha Cyp.s of 

formation which th.y routing or psriodicslly coUsct „ hieh 
b. of us. in th . conduct of >u=h aMiyw ^ ^ ^ 

which .ach ag.ncy u ^ ^ 

»d "at. orations for Basic support s.rvic. rs.ction uo, , 
the total number of r^ flH _ 

u^er of CaS es served (statuses 10 - , 0 ) and th. total 

number of successful rehab* i 4 «.,♦..„ 

ux rehabilitations (status 26) in FY 1982, are 

presented in Table u-i. 

A. th. figur. illustrates, though th. stat.s v.r. not 
s.l.Ct.d oy a strlctly randQm „ s ^^^^^ MBfiin9 ^ 

th.y t.nd to r.pr...nt a cro.s-s.ction of th. Stat. VH ag.nci.. 

throughout th. country. M1 but tw0 of t „ ^ 
at. r.pr...nt.d. 15 ag . nci „ includ . ^ ^ 

and thr« o-bu»d. Th. agancia, i„ el ud. , OM of th. Urg.st in 
th. country in tarn, of hoth obligations and cliant. s.r,.d 
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Agency 



j^LE^^-i 



Region 



New Jersey General 


1 II | 


$21,263, H91 


new jersey Blind 


1 II ! 


5,191,791 


i/eiaware Blind 


i III | 


562,061 


rennsyivania General 


i III | 


50,597,268 


Pennsylvania Blind 


! Ill j 


7,588,035 


Virginia General 


! Ill | 


25,908,052 


Virginia Blind 


I III I 


3,212,006 


r lor Ida General 


1 IV | 


31,616,919 


South Carolina Blind 


! IV | 


2,533,081 


Illinois Combined 




38,959,713 


Louniana General 


1 VI 1 


29,950,517 


Texas General 


I VI 1 


56,512,001 


Iowa Blind 


1 VII 1 


2,518,016 


Wyoming Combined 


i VIII j 


1,069.336 


Nevada Coaibined 


1 IX ! 


1 755,511 



Federal and State 
Sec. 110 Obligation 
FT 1982 



Total Cases Served 
(Active Statuses) 
FY1982 



22,933 
U&53 
105 
56,609 
3,326 
20,563 
1,566 
31.565 
871 
29,735 
30, 190 
16,166 
512 
2,111 
2,599 



Selected Characteristics of Agencies Surveyed 



1 t n 



Successful 
Rehabilftation: 
FT1982 



5,722 
31S 
21 

11,131 

569 
5,087 

101 
7,931 

221 
7,051 
6.0'^ 
13,908 

90 
717 
1,030 



(P«tm.ylv 4 nid antral and T«xa. Gw.ral) , as v«i sa 
allocation a,.n=i.. (Wyoming Combin.d and n.vad, Combin.d) . 

in addition to ravi.ving background doou.ant.tion about .,.„ 
ag.ncy. information ay.tam. and program .valuation capability, 
and activitiaa, Kay , t „ f „. r . ^ ^ ^ 

"carding th. „. ncy .. ap. clfic int . r .. t . ^ ^ ^ 
ralatad to b.n.fit/co.t a n . ly . ll . Ih . ^ 
d.scu.aad in thia int.rviaw: 

o Th. aganc... g. n . ral lnt . r .. t in b . n . fit/coit anaiyjij 
and particular way, ln wnich such latmtUm s „ ^ 
ua,d in «>• P«t, ir any; 

o information routi„.i y ooUactad in th. aganoy. cli .nt 
statistical 3yat .» („ th . r than that inclui<id ln th<> rsa _ 

3oo/m, whlch Bight ba ui . m for dM=ribi:i9 ^ 

program b.n.fits r.aliz.d by clianta; 

o information routing Mintainad in t „. 

financiai information a y ,t.. „ hlch aight b . UMful ^ 
d.acribin, th. coat. , f , rovid . d ^ 

° Ho«, ir at an, information r.gardin, th. ua. ot ilailar 
b«.fit. 1. Mi „ taln . d in tt . Jg , ncy infonjatlon 
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° Tht substanca and procedural of any foil. 

any r °ilow-up studio 
wnich the agency conducts of cli.m-. f htt u 

clients that have left tht 

T/R Program; 



o rha 



naturt of any function- i 
inns * actional a...„m.nt tools or 

indicators which ag.ncy a.rvic. d.i i 

j , Y »«rvict dtlivtry staff ust to 

da.cribe cli.nt capability . 

paauitiae and/or progrtss; and 

° Th * f °cus and analvt^.i 

-rvi,... 

Finally, 14 of th 

s.:.ct.a 3u PP0rtint: 9 * nC1 " int ' rvi - d f — 

•■ — ld« al D .. criptions of Aglncy capsbilitlM ^ 

Ovarviay 

9r ttd. o„- lin . Mnig . Mnt lntoraation 
maintain . n<tMX . , v , iUbl vhish «U 

^ =»«load«, individual cli.ri-. 

and financial tran.action, . Hcw.v.r . 

— ...... ... . .. „*~ rr - 

" or tht agancy at 
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thi. tim. whr, th. MIS win b . d..i,n.d £0 facllitat . 
-nitorin, of Individual and . 5 .ncywid. ca .. Mrvic . „ ivtry ^ 
financial tran.action.. B.c.u.. 0 f it. co.pr.h. n , iv scop . and 
-foxafd .tructur., how.v.r, th . HIS „ m b> 
>upporti„ g . ..rLty of b . n . m/cow mt ^ ^ 
with ,p.ci.l .oftw«r. d.v.iop„.„t , ffort< 
£li»nt Statistical Data 

Th. .t.ti.ti=.l infection Mintsin<d ^ ^ 

«c c y vlll b ntimy ^ mm m tfii£ wwch 

included in th. RSA-3 00. 
Financial Data 

Th. n.„ „xs win Baintain conplat . re=ordi of ^ finsncisi 
tr.„..ctio„. r .i atad to purchaMd =ast >#rvicM T ^ ^ 

~ of o b li g ation„ =a„c.llatio„. and .xp.„ditur.. win ba 
« will d..«iptiv. data r. g ardin, th. typ. .„d a»ou„t of 
s.rvi=. providad „ d ^ id.ntif ioation ot th . provid#r 
information routin.ly availahl. will includa: 

o Total .xp.nditur.. to dat. for „= h cli.„ t , caa . load and 
th* •ntirs agency; and 

o Cuaulativ. .xp.nditur., to dat. for th. li f . of tha c „. 
(tot.! and by individual s.rvic. cat.gory) . 

Similar B.n.fitr 

Th. n.v MIS will hav. the caoabilitv to * 

iu:/ to a*intain records of 
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similar benefit, received by clients 

to b. k ^formation win b, able 

th. coat of th. ..rvic. and th. cli.„ t . a ou . 

th. agancy ha, „«. „ ' EVan thou * h 

« y «ncy na* not chosen to make hin^u/ 

priority at pr „. rt "—"Vet an.Xy.i, , 

at Peasant, it apnears <-h»«- ..w 

i-t-rafa .truc-tur. or th «»Pr.h.n,iv. .no 

c cure of the system win 
< an. o«,. r typ .. of , analyjij _ WU1 •»««iv. ly support thu 

^Aiowzug Stiidiea 

In raaponae to VB * ^ 

motion. w .r. i„-,,^ „ «ow«v«r, savaral 

* lnclud,<i "hioh attamptad to .um» • 

about th. cu .„ t .. Kor)t ... ^ Pt * dt ° ' liclt infor».tlon 

*orx situation at tha tin. of th. . 

"•11 as his or survay, a . 

or h.r ourr.nt a, rnlngs , tn , 

luring th. praviou. « aonth . and .. j< "" h * ld 

support (n ot, 0 . " ~ " 

-PPort, . un.ortun.fi h . ' ~ " ^ 

th. 10% sajapla of statu. 26 , 28 and 30 , 
—ay.*, oniy ^ 1/3 r .. pond . d< «~ 

- .t.ti.tic.1 viioity ot th . lnfotMt J ^ ' 

A second follow-up activity was con n * 

y was conducted i n 1904 <„ 

conjunction with a csavr „ 4.1 . in 

csavr nationwide Burv . y . ^ ^ 
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quo.tionn.ir. u..d in thi. .ctivity wa. llB , t ld . ntlcal to ^ 
OMeclM .how, th. in.tr ,.„t w., .d,i ni .t.r.d to an cii,„t. 
=lo..,, on. « .ft.rth.yl.ftth. proor.a. one. again 
hov.v.r, pr.li at „.ry r „pon.. r.t.. „. r . l0H (45 , 30 JJ% for 
statu. 26, 28 and 30 clo.ur.., r.p.ctiv.ly, . 

I« both in.tano.., th. r.port. pr.p.r.d to d..crib. th. 
r..«lt. of th. .urv.y. b .. icaUy ju . t lnclud#d fr<qusncy 

of th. particular r.pon... r.r.iv.* . 

r * r * lv « a 'or .aoh qu..tion a.k.d. No 

att„pt. w.r. Md . to d.t.r»i„. corr.l.tion. „.tw..n particular 
«.pon... to diff. r .nt ^tion. or to . XMi „. th. patt.rn. of 

r«pon... in conjunction with ..l. c t.d ch.r.ct.ri.tlc. of th. 
clients. 

Actional Assessment Indicators 

NJDVRS doss not use a functional assessment intrument tc 
support th. diagnosis of cli.„t capabilities and need, or th. 
monitoring of cli.nt progress. 
Agency Studies 

The agency evaluation unit will fm™ * 

un At win, from tim. to time, produce 

studi.. which .x»in. .p. cl fi c ar . a . of progrM , ctivltu ._ of 
particular in t .r..t i. . .tudy pr.p,r.d in 19 S2 which propc.d -» 
Pro g ra» Co.t /B .„.fit Mod.l for 0VR .„ ^ study 

att-pt* to d..crih. b .n.fit, to th. cli.nt, to th. 5 ov.rnM„t 
and to .oci.ty, i„ g . n .r al , and t0 CQnpar . ^ ^ ^ ^ ^ 

providin, ..rvic. to cli.nt.. Th. .tudy wa. Da .. d on th . 
touowin, ...u.ptlon. which, to diff.r„t d.gr..., U .it.d th. 
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validity of thm reaults: 

ri' can au * atmbut,d to th - — -civ.. 

from th. va program; 

rah.MUt.tion it a,. . P " 

l« th. total B «.ic Support Proor.» 
•xpandituras tor , h . PP " Pro 9""' 

WOU id o. * us . «~ - 

-P~l«- applio.tiona ar. J " d ' 0iSi ° n "° 

ar. diacu.a.d or iliu.trat.d. 

In addition to pr.vioua work th. 

to M *. av.iia.1. 'nt.grat.d mis „ m b. 

avaiiabi. . vari . ty q( ^ 

»P.«. « tn. =o.t. o t ..rvio.. and th . 

m,U. th. raw data colUctad and * 

— —~ * - ^ .d >;:z:r^r * 

Y»-«- -.xx nexp to improve the accruacv of «.,, 

will make it ...i.r , " **** and Lt 

it easier to 9 . t an array 0 f 3 P .ciali M 
describing th. uou ., * 3 P«ciali 2 . d reports 

* amount of nurrh^oaw « , 

purchased service, which f. 1: into 
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*U*rmt =.t.,ori„. whil. crtain raport ,.„.r.tor, will b . 
a«i*».d into th. „.„ sy.t.n. th.r. v U1 .1.0 b . th. possibiUty 
of d..ionin, . p . elaUt . d , n . ly „ s of ^ ^ ^ 

"pport th. conduct of ad-hoc ,tudi„, a, t> ay , rl ... 

2- M«v J.r..y ConaiMion for thi bh** . „ 

Blind and visually 

Impaired (NJCBVI) 
Ov«rvi.w 

■CCBVX «.„ indlcated that ag<ncy d<cijion ^ 
. Idly int„..t.d in b .„. tit/c01t analys .._ ^ ^ 

i* prlority to dite - * rt - th - — - — - 

principal concern has be^n tho ^ 

. , bSPn the d «»ign, o'svsiopm.nt and 

implementation of i -> 

of 1Bproved 0B . lin . eU<nt Jtatl>tleil an(j 

"nancial infection .y,t. M . Th . ^ 

for ov. r 0 „. y .„, it ^ antlclpat<d ^ ^ ^ 

op.r.tion.1 by Jun . l9M . Th> ^ obj4ctivM ^ 

sy»t. M . r . t0 ln . ur . >ce0UBtabluty and conpiUnc4 

and Stat. r. q u ir „. nts , „ „. u „ ^ ^ ^ # 

*ann.r accur.t. data to auppott ..„ ie . d . Uvary anfl 
tran.action. and ov.rall ag.ncy man.gamant. 
Si. iS2£ Statlatical Data 

Pr.li*n.ry r.vi.w of systs, Ascription. su gg .. t8 that th . 

NJCBVI client statistical information sy.*. m ^ 

n 'I**** includss ssssntialiy 

tha sama data as ths RSA-3 00. 



Financial Data 

A=co rti „, t0 th . d ..i, n .p.cincation., th . „. w HJCBVI 
^n.„cia! inforuatlon , y . t „ WU1 iaciud> ^^^^ ^ 

r r ' eord * ° f th - ^ « — — — 

b« maintained b««4h-„ ^ , win 
.xp.„ d i t "«^tforv.rd li stings of th . 

expenditures to data fa*- , , 

" Wlil als ° be available: 

° Total expenditures for the lif. ft - , i 

me lif. of a giv-n cas- ^ fay 

of service and/or vendor, if so dMire<J? 

° iotal expenditures for soacifi-H <- 

r 3 P ec i=iad types of services in a 
given fiscal year; and 

- *** .xp-naiture, for p a «.< eular v . ndor , in . 
fiscal year. 

However, while all finav=i»i «. 

U1 trans actions w.ll include 

ti». ot th . ttan . aenon , pr . Uainary diacuMion> 
" co.p . t . lnt . gration b . ttfew th> ou<nt ^ 

i» for » tion ayst . B . is Mt pUnnM at prMMt 
Similar B enefits 

new financial information sy8t . ffi viu ^ 

capability to maintain records of siit'ler h.n 

oi sm.lar benefits provided to 
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•W*y ollM.. How.v.r, th. facu. to dat. ha. b..n on ,,ttin, 

th. .y.t« to maintain accurat. r.cord, of purchaa.d s.rvic... 

«* it i. anticipate that th. . iBilar ^ racordlng 
capability may b. u..d at a futur. dat.. 
Follow-up studia. 

NJCBV! i. Planning to do follov-up .tudi.. ot . u el ,. ntl 
=l=«d fro. tn. program on. y„ r . f t . r to . lr of 

™.y hav. d.v.iop.d and P ii ot .d th.ir ^.tion^i,. anct 
m.thodology and win b . forwarding copi.. with th.ir . upp0 rtin, 
Eat.rials. 

Functiona l AjMjjmjnt indicators 

NJCBVIh.., for ,.«.«„., bean losing for an appropriat, 
functional ass.aam.nt illstruB . nt ^ ^ ^ ^ 

rapxd diagno... and d.t.raination, or program .ligibiiity. Th .y 
*av. io ok .d .p.ci f icauy at n. Functional ^ 
(Vniv.raity of Minnasots) „„ ^ Uf> ^ ^ 

Yor* Univ.raity, , but hav. not been pi.a.. d with anything that 
thay hava saan to 4ata. 
Agancv Stadias 

*o atudi.. hav. b..„ conduced by th. ag.ncy to dat. which 
hav. att^fd to ...... th. r.lativ. b.n.fit. and co.ta of th. 

NJCBVI progr.,. w , tlff rM . rr , d tQ ^ b .„. flt/eest 
approach «bodi.d in VR standard 2 (... ApP . nail( „ , hQw<v(|r 
th.y did „. t indict, that th... ....... w . r . .xt.n.iv.ly ua.d 
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to support any «p.ot of ag.noy op.rations or d.= islon ^ 

" a W .. r . that HJCBVI »m hav. a wld . rang . of wJth 

*** to att„pt to aatiaat. progra. D . n . fit . a „< ^ ^ 

«»lr two motion ay.taa. ar . op. rati onal. How . v . r , th . 
•tat .tic.! and tinancial sy>tM . WU1 m ^ ^ M 

I"'" " dl " iCUlt " - «*« -UU- raUt.on.Mpa 

—an a.rvio. coat. ,, d Ml . ct . d ^ 

-co.... Furth . r , th . inforMtion y ^ 

hav. Unitad built-in C - B ,^«. a. 

in capacity to ,up P ort sp.cial .tudia. and 
investigation* of th. ^ 

Pr.n , ■t.ti.tio.l and/or f inan3ial data . 

P.rfo ra . d Klth th . use ef a speciai 
inquiry language. «-»oaaa 

3- D.la,-.r. Divi 3ior , of th. visually i*p. ir(>d (Dr , ;) 
Overview 

OOVI ha . only had . nii( , lnt<r<st ^ ben>nt/coit 

- aganoyoparationa. Bain, a ag . ncy , th . 

--r information r.l.t. d activiti . s hav . ^ ^ 
enacting « raporting tn. = a s.loa d st.ti.tio. wnicn SSA haa 
aguiraa an d on Storing tn. a ,. ncy . a , inanclal s£atu ._ 

«*/ f..l that banafit/cat information would b . ua.ful to 
aupport agancy pla nni„, and raaourca 

a.tnodology wnloh tn.y would ,on.id.r u.l„, would hav . ^ ^ 
-».d upon axiatln, data and r.guir. , * lninUB of 
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support. 

cu «"* st«tl.le«i Data 

With ainor .xe.ption,, ODVI ooll.etr ....nti.Uy th. saa. 
=U.nt .t.ti.tic.1 data a, wa, includ.d th. RSA-300. Ih . DDV1 
cuont at.ti.tica! Nation . y . t .„ t . now ^ 
and tn. r . ar . no pUn , in th . forsMabi> futur> ^ conwt ^ ^ 

automated support .ystam. 
Financial Data 

ODVI „.i„t. in . tho „ (inancial r<cord> which ^ 
applies. F « 3 . m and Sfat . r<9iiistions m mw ^ 
==ntinu. to ,u.u, y fot progr „ fundin?; ^ ^ 

-==rd. of .11 ra v.nu. r .c.iv«, and exp .nditur.a „ada. At 
Pr.s.nt, this i„ forB . tion is Balntsined nanuaUy 

H0«v. r , DDVI i3 curr . ntly ln proc>M ^ ^ 

automated , y . t „, which win op . rat . on , ^ 

" U1 traCk ° f *™»tion,, co M it..nt. and .xp.nditur.. . 

Th.y anticipat. that thi. s y ,t. B should b . op . ratlonail by 

1985. * 
Similar Banafiti 

DDVI currantly doa. not track tha typ.. or . 

uypes or amounts of 

»l»U«r b«,.fit. u..d to support oas. ,.„!=. d.liv.ry. 
Follow-up 3tudl.« 

DDVI do., not curr.ntly conduct follow-up .tudi.. of cli.nt. 
clo.ad froa th. rehabilitation program. 
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functional Aasasamsnt indicators 

ocvi ..„ ie . d . Uv#ry staft do not ^ ^ junctionai 
in ' trUa * nt 10 fscilit "« »»«* .valuation a„ d/or 

X . n n 9 e t but thcy £<lt ^ dw _ 

of t h . ,p. eial situationa charactaristic of buRd 

Aagncy studies 

to a.t.. DDVI has 50Muet , a no b . Mfit/eo<t 

M.ncy op.„ti,„., nor d0 , hey hav> pians ^ ^ ^ 

«• >.nn.ylv.„ ia of tic of Vocational PahabiUtation (POVH, 
Overview 

Ban.fiVco.t analyai3 , per „ ( ^ a (ocus 

; J": ln lar5< part be — — — «* ^ th . y have not had 

suffice ^ ,„ pro , ran costs aM b _ m> 

•nc staff hsv . af(orts ^ - t * 

. proffli .. of b .i„ g abla t0 aupport aor> conprahMiiv> 
.naflt/ct MMM ,. nt . th . prlncipji obj#ctiv> ^ ^ ^ 

-for^tlon a y .ta» ^ t0 aupport aarvle# i>uv 

financial transaction! and overall afllnn , 

a OVera11 a 9«ncy monitoring of budg . t 

and program operations. 
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£U«nt Statiaical Data 

Th * *°™ cll « nt statistical systa* ...•ntially contains th. 
saaa data which war. spacifiad in tha RSA-3 00. 
Financial Data 

*°v* U in tn. proe .,. ot introducin , . ^ 
•y.t- which „ui Mi nt.in r . corda of au authori2atlonSi 
canc.ii.ucn. and .xp.„ ditura ., tt . targat ^ f0f 
th. „.v s y .t» la Jun . lfM> provijion ^ ^ ^ thij 

•y-t. to ld . ntl(v mt1 party r . laburJM . nt , for 4U purchas<d 

..rvic. wni ch av . pfld t „ by povR om ^ 

Und1 '" ,OUr °"- In=ludM i» thU intention „U1 „. anv tund . 
which th. cli.nt c . ntributM for his or ^ ^ ^ on=i 

this ,y.t«, is , p . rational , th . t0Uowlng typM of ^^^^ 
ar.d .Bwarl., will b. r.adily .v.ilabl.i 

o Oaul.tiv. cost per cli.„t, total and b y s.rvic. c at . gory; 

o CuauLtiv. costs b y s.rvic. c.fgory, for th. . ntir . 
agancy ; 

o Costs of s.rvicas by vandor, and so forth. 
S imilar Banafita 

POV* h .. wort . d ror ..v.r.! y .«. t0 d . v . lop conai , t . nt ^ 
r.li«W. procdur,. for r.portin, similar banatlt , ^ Th< 
.ourc, ..rvic. typ . and aBOU „ t and deUar , ^ ^ ^ 

..cored by th. =oun..lor and *aint.in.d in th. c n tr.U„ d MIS . 
and a cuaulativ. total of th. cost savin,, to dat. for th. lif. 
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<* to. =„. t , .utM.tic.lly K.pt. Sww 

in.ur. . ago t0 h,1 P 

r po" \ —"*"«» - t0 „. iMt . M 

-Port . lBlUr b . n . fiti; sp . cU1 tMining 

counwior. throughout th. st.t.. 1 
FoH. aw . U p studl.. 

povr oonduot. »» .„„ ual foll 
»" c.s.. clowd during *„ " mPl * 0t 

«* th. fr °" ^ m - * »« 

' ' no "-"vr.l y h.ndi=.pp.d COBp . tltiv . „ 
».ndi=,p p . a homtaakara -P«titiv., j, „ v . r . ly 

(28/30, . nd 5 ' S,V,r ' ly h « di «PP«= not r. habiU t,t.d 

««/»> In 198 "I""' 8V6r,ly - r.h^Uit.t. d 

1983 ' th « surv.y oonsist.d of .n lni*< , 
follow.d by » ..,,„„., initial mallout, 

*1T ..=o„d qu.3tionn.ire .„ d . r .»i n d.r l.tt.r to th 
<*o h,d not y.t r..pond.d- th. ,. , 

lnl1 r " P ° n " - • "ttl. 

In addition to a variatv 
=U.nf. ,.ti.,. « qU " tl0 ' ,S deSi9n * d to ^ 

to. 1 . ™ ~' - — — -ut 

0U.nf ourr„t . D pi oyMnt 

P«r w..k vork.d, pr...nt >. 

pr...nt ..rning. b.for. t.x... pri„ cip .i souru . 

of .upport (but not th. .nount or th.t support, M L 

of , ft'jjrc; , anc j tna ainount 

»on.y r.c.iv.d th. prior .onth fro. , U .ouro.. of „i 

w«lfar« ai«« rcM of Public 

^ar«. Ai«o, th. client is ask.d to not. hi. ov h 
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sine. Laving th. V* pre,r M . Si*U« information is r.gu.st.d 
'roa cu„t. clo..d a. ho»«..K.r, r.gardin, certalr . My _ a ^ 
»ctivitlM ap.ciric.lly r.lat.d to hOB.aaMng. 
Functional liwiMnt Indicators 

POV* ha. triad both th. Wa.t Virginia R „. aroh ana , 
c«t.r., pr.u.inary oi.gnostic O u..tio„».i r . (rea , and th . 

university of Minnesota's Functir^-T » 

functional Assessment Inventory (FAD 
though th.y ar. using n . ith . r Q 

pr,1,nT: ' While counsalor 
reaction to the instruments va« h».< .1, - 

8 Was ba »ic«lly favorable, they felt 
that they required too much time * complete. 
Ag»ncv Studies 

«VR has „ ot don . „ y jtudlM tQ whi=h 
sp.emc.ny .ntaiiad a he„. tl t /c ost anaiysi. of th . agancy , s „ 

Prow- WhU. th. Nation systa, which th.y ar. d.v.iopin, 
-U contain a rang. , f cost data vnlch Bight b# ^ ^ ^ 
stud!.., lt app . a „ that S p. cial programming <fforts ^ 

raguirad to axtr.ct th. data in th. appropriat. t0 r»at r.guir,d 
to support such analyses. 

5. Pennsylvania Bureau of 3iindraaa ™h 

oiiiiangss ana Visual Services 

(P3BVS) 
O verview 

*g«=y d.ci.io„ ar. int.r.sfd in obtalnlng r „ Ustlc 

astiaata. of prograa b . n .«t. and coat,. „ ow . var , b . n . tit/c08t 
an.iy.ia, p . r .., is not a currant priority t or PBB vs. 
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; wd fuw sti " fr ^- ntiy ~* - — 

»*nu.Uy maintain., i„ th . fl . w 

"nanciax in ,or,aUo„. Con,.*^ . *T~ ^ "* 
f . , y ' Primary aoancy intaraa- 

t0 lnprov * th « «i.ti„, information systm> 
~. - aupporti,, . ff . etlv . aM , S ° th " « 

- .onitorin, and -JZ. MrViC ' 

SliffiS Statistical Infpraation 

~T 2™"' — — 

information that was raouir.H fcV 
3 00. r «quir«d on the rsa- 

Financiai p ata 

U Z St "' SCC ° UntinS Sy " M inClUd " * record of 

Pro,ra, axp.nditura, Md . by ^ " 

ourprsa a# f vu v * r ' sine* the 

-I- j is to aonitor - -~ - — 

ctions, "° P^viaiona „i.t to facilitat. «. 
of tnia i„f otMtlon on . =li#nt _ - «- 

basis Th«. *v w 1C * or vendor 

tn. pr...„t . ystM th . y ^ ^ ^ ■ 
"...an.nt. o* pro,r. n b . n . m , and ^ 
s.' allar Banaflta 

Plan. for ualn, alailar ^ 
~*«~U~ ^tan — " - 
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ben.fits actually ua.d is not recorded, tnd n0 1R f 0raation ib0(Jt 
similar ban.fit. ls B . ln tain.d x» t h . agancy, c.ntrali*.d 
information .yst.m. 
Follow-up Studio 

PBBVS do., not conduct foliow-un t*»m«- , 

up stadias of clients closed 

from th. program. 

Functional Aas.ssm.nt Indicators 

PBBS do., not us. functional ass.ssm.nts to aid in the 
evaluation or monitoring of clients. 
Ag.ncv Studi.s 

PBBVS praparad an analysis of program ben.fits and costs In 
MM. which w.. blsecl upon Mtnodologl „ UMd fay ^ 

Virginia R.s.arch and Training cant.r and th. Or.gon V* Vision. 
Benefit cost measures determined includ.d th. ratio of the 
^counted axpactad futur. earnings of th. cli.nt to th. on.-tim. 
cost of r.h.bilitation and the ratio of th. exp.ct.d tax paybac* 
(including inco*. tax., to b. paid and r.ductions in WUc 
Assistance and SSX/SSOI, . Th. primary m „sur. of cli.nt economic 
benefit was ta*.n to be th. difference in th. clients ve.fciy 
earning, .t referral and upon closure. Furt h.r, th. cost of a 
rehabilitation w.. d.fin.d to b. th. total pbbvs program budg.t 
divid.d by th. nuab.r of succ.ssful r.habilitations for th. y.ar. 
It was not.d that pbbvs had no w.y of accurately determining th. 
total cost ov.r th. lif. of a case. m sddltion , ^ ^ 

used for this analysis were obtained from th. , x i,t_ ng PBBVS 
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information sy.tem, tho validity 0 f the r*^-. 

i .na results aay be 

questionnaire {•«« comments under Overview) . 

6 - Virginia Department of Rehab i lit*,- . 

1Aluat *** Services (VDRS) 

Overview 

«•■— in* th. .«. ct , of 

.xp.ndit.or.. and MtlMtino th "* f ° r Merino 

P-id.d te elUnts ° V - U ~* >' ""ice. 

~~ - -n ; 0 ;:r;: sp,cific in — - 

•n-ra^ary of Human Resource- ~ 

° v,rnor lnolud « 

«".. of financU1 ban<fitj rMii2M ^ 
Prograa. 8 ow.v.r, VDRS has not e.tahii.h * „ 

p ai . „. "tablished b.n.fit/eo.t analysis, 

P,CltiC initi "^ to b. pu„u.d at Pr .s.nt. 
I» addition to the conduct of ap . cial studi „ of 
operations program 

=U.nt and ln Pr0C '" °' d - V - l0Pln ' * ™ 

and nnancial inromation , y . tM . Pr . limlnary revisw 

suggests, however -ha* «.h. . re/iev 

,r ' «-nat the system will h« 

feel no . Primarily designed to 

and fi ; " trSn " Ctl0n P — - — «i~T 

Jily .upport non-routin. ana ly ,. s o, the typ . ^ 
•xpior. pro*:., b .„. tit/no . t r . lationshlps u ^ ^ 
CUmt Statistical Data 

Th. st.ti.tici motion maintained for eacn cU . nt ^ 
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essentially tha sar.j as that which was included m the RSA-300. 
Financial Data 

Th. curr.nt financial information system include, data on 
authorization., cancelation, and expenditure, tor purcha.ed case 
"rvic.,. In addition , ^ Mrvic , typ< an . 3tlMteot 
numb.r of unit, of th. ..rvic. or good provld<d ^ ^ 
ar« k«pt for aach transaction. 

Whii. th... data ar. curr.ntly maintain., in th. agency 
finamcia! data „..., it ia not p0 „ lfeu ^ ^ ^ ^ 

-".lop .p. cUl .n.ly... 8f th . dltl (Juch „ for 4xaBpi< _ 

amount of axp.nditur., b y provid . r , ^ av . rag> ^ , 

c.rt.in typ. of ..rvic. provldad by . p4rticul „ ^ ^ 

on. or to combin. tha finanoiai d .ta with caseload and cii.nt 
aat. (to yi. ld , tor exanplfli tha avarag< sJ(pandlturaj a 

type of «rvic. for an =U.nt. with a sp.cifi.c disability,, 

such fUxibi. analysis capability may b. includ.d in to tha n.w 
information syst.m b.ing d.aigned. 
Similar B.n.flt. 

Whil. VDRS encourage, counselors to use .imii.r b<n . m . 
whan preparing th. cii.nt.. ..rvic. program and wh.n attempting 
to procur. tho.. ..rvic.,, th.r. curr.ntly i, no attmpt to 
coil.ct and MlBt . ln e .ntr.Uy any information on th. amount and 
typ.. of .imii.r b.n.fit, actually u,.d. Th. similar b . n . fits 
data which ar. ..int.in.d ar. .apt in th. couna.lor', field boo. 
and th. format, in which th... data ara maintained vary g r .. tl y ' 
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Follow-ug Studiag 

VDPS routin.ly conduc „ , f0Uetf . up Qf 

a d T " qU " ti0nnai - — - -t to b . tw ..„ J0 

V" =10 " a " — — • 
regarding vhathar, vhara anH >,„ 

i.vor*i M . „ h ° Ur * P * r WM * «>• client 
11 w °™ing; the client 'j avara™ »- 

ti». ot e, W cur ""«y at th. 

of closure, and th . id , ntity of th< 

source of support. Hovev.,. P«ncipal 

a= and 35, h< r " P ° n " r "" t,nd ' d t0 b « 

- 3«. which substantially reduces th . „ 

results obtained. 7 " y 

^HSStional AsSS»2SSnt Indicators 

VDPS d.clar.d an int.re.t. b acK in f isca , y .„ „„ 

«i-ernativa functinnai j- 

j-unctional indicators to daacrih- 
Ka ... aascribe tha non-monatarv 

- sea:., con.id.r.d w . Lir . ^ , 

proposed CSAVR Functional r»<„ t 

functional Ga ln Inventory and th. Functional 

S s..s B .nt inventory. However, top management decided to w . lt 
~ th. Federal l..d, before acting to adopt on. or a cognation 

of thaaa indicators. 

Agancy Studiaa 

Th. »o.t recent benefit/cost analysis which VDES „„ 
Prepared of it. prograa was don. ln 1978; lt ^ 
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a.thodology dwcribed by th. We.t Virginia R .,„ roh ind r „ 
Canter. 

Additionally, VDRS h„ includ.d in it, Ex.eutiv. Agreement 
(that i., th. "contract- which «ch „. ncy h ..d h.. ^ ^ 
Sov.rnor r.g.rain, vhat ztM m ^ fc< ^ 

during th. y. ar) th. following indi=atora , und „ tht 
"Cost/Banafits of VR": 

o Avaraga vmkly earnings; 

o Estimated incraasa in 4 

in iarnid incona of rahabilitants ; and 

o Estimated payments of t*v.« «.„ 

j «<-s or taxas to govammanta. 

<*". no ap . cial studi „ hay . dMi9nid ^ ^ pi>nned ^ 

obtain th... data , thay wiu hav , ^ b# provid>d ^ 

reports on ag.„ cy activity for th. yaar . 

I- Virginia Department for th. visually Handicapp.d ( vdvh, 
Overview 

VDVH has not d.clar.d program ben.fit/co.t analyse, to be a 
specific a,.n=y priority. Their exi.tin, information ,y,t.m. ara 
d.,ign.d to ».. t th. minimum r.guir...„t, for program and 
financial accountability and complianc, and, avan it dsta 
r.latin, to program b.n.,it, and/or co.t. w.r. b.in, maintained 
it would b. v.ry difficult to extract ,p.ci al tabulation, or 
analy,., of th... data to support b.„.fit/eo.t a..... Danta 



304 ^ ^ «3 



Cli.nt Stati.tlcal Data 

Th. .t.M.tic.1 inroraation which VDVH coU.cts aoout th. 
clUnt. of it. va pro,™ . nd Mlntain , in M ^ ^ 

- «..ntiauy th. .« „ that which «.. includ . d ln th . 

Financial Data 

VDVH currently maintains r.cords of purchased caa. 
in two financial system Cas . r , 

for each ,i R * C3rda a " k#pt nanu *^ 

for each client served. „hi,i, ( , , 

' Which includ « » ^»Pr.h.n.iv listing of 
all expenditure, for purchas.d service. Addim „ 

s«rvic««. Additionally, VDVH 
maintains automated records of an . 

° f aU ** mnc y •xp.nditur.s, as a part 

cat stata'a flAT , AWAl 
no u„i, S ~i„ g , m . B . „ ow . v . r , th . r .. xl . t 

lf0r " Pr ° C,dUr " '« -muinin, ,„,oir. g r. cord , of 
C ° Un " l0r ««-i 2 atio„, an. c.„c.U.tio„.. 

Sine. th. s.rvic, = od „ U3 . d in th . c „. ^ 

""^ fin4n=iSl ^.„, r . notth . .am. , it la not 

>y typ. or ,. mc ., by eum or by vendor> whue vdvh 

~ rin9 th . possiblltly ef devaloping 4n M 

"i.t.c.i a„ d „„. nci>1 inforastion syatM ^ t ^ 
th. n.xt two y .. r „ th. r . ar . no plan , t0 , ut0Mt# th< co>t 
Record, before that time. 
Similar Benefit. 

VDVH .ncoura,.. =o un!> . lor3 t0 usa siBiUr bens(iti( ^ ^ 
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i« r.quir.d that th , 3curcs and ancunt of sia . iar ^ 

th. cou„.. lor «p.ct, to us. b. r.cord.d in C h. iwrp. H ov.v. r 
this infor-ation u not r . port . d „ B , lntalned otntriiiyj ^ 
"cording i n 0 ... m „ 1( not clo „ ly 
Follow-up studies 

VCVH u..d to conduct annua! foHov-up studi.. 8f 0llant3 
= os-d fro. th. TO pro , ran wh .„ th . y w> r<guir>d ^ 

Standards. Hov#v«r fh* B . ^ 

«•»«, th... stU di„ ar . „ 0 long . r oonduct<eli and 

no plana exist at Dras..ni- 

P 6 " nt t0 rMUffl « 5h« in th. fors.eable 

future . 

Functional Am^^ indicators 

VDVH Ars**, ^ 

«wc us. functional assessment indicators ro 
support diagnosis or casa monitoring. 
Agency Studies 

VDVH has conducted „ 0 oanaf.t/cost aMly ,„ flf 
operations. 

8- Florid. Offic. = t vocational R.haMUta-.ion (F3 vs) 
Overview 

r0VR ha. not id.nti fl .d b.n.fit/cost anal ys .s sa . curr . nt 
ag.nc y priority. „ ow . v . r , th . y m mtly ^ ^ ^ _^ 

Signing and d.v.ioping an int.grat.d, on-lin. .t.ti.ti=.i and 
financial infection , y ,t. n which „ii maintain, on an ongoing 
basis, a vari.ty of data r.iatad to coats of s.rvic. and b.n.fit, 
rac.iv.d. rurth.r, th. f le *ibla natur. of th. plann.d sy ,ta m 
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suggests that analyses couid be designed in -h* * 

^ ,eG in «-«• future which 
u.. data t0 inv „ ti , at . agtn=y ^ 

relationships. 

Pliant Statistical p a ta 

Th. b..ic ell . nt ,„ criptor> ^ b< maintaintd ^ ^ 

s" c" ' HOW,V#r ' " V " r51 " P,CtS ° f «* ~ °«« 

special opportunities to obtain <™ . 

b.n.fit. and/or co . t . im « 

• Th. cli.„t information s . etion of th . lnfornstiQn syjtM 
«iU b. a part ot th . gan>ral ^ baaa ma<nM< ^ 

by th. D.p,rtm.nt of Health and R.habilitativ. s.rvic 

o* which fovh i, a par , Ther>fore> . t ^ poMiw ; 

t= identify automatically other HRS ag.ncl.a that ar. 
providing s<rvicas to tha fovr =iiant ^ ^ ^ ^ 

family members. 

= Whil. th. RSA-300 1>q u ir . d that th . totM aonthiy anount 

ot Public Aa.iatance which th. client wa. r.c.iving at 
application and at clear, b. not.d, th. n.„ rov* ,y. tM 
allow, for th. „p. r . t . r . cordlng of thra> aourcaa ^ w 

«<> th. monthly amounts ae.ociated with each. It do< . 
n=S, not. for h ow Ion, tho.. P ay». nt . w . r . 

recaivad. 
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Th. nuab.r of hours which the cli« nt worlte<J th6 ^ 
prior tc application and at cloaur. „ iu ba racordad . 
Th. =u. nt ., principal aourc. of ,up por t at application 
and at clo.ur. will b . r.oord.d, although n.ith.r th. 
dollar aaount o, that support nor th. p.ro.ntag. of th. 

client's total support which - 

PP°r* which that source represents will 

be indicated. 



Th 



monthly a-ount which th. cli.„t is r.c.ivin, und.r 
Wortc.r'. Co»p.„ Mtion at appUcation and st closur> 
be rscordsd. 

The following Functional Gain Indicators ^ gi „. lly 
included in the RSA-9H will be completed at acceptance 
and at closure for the client and entered into the 
system. 

- Education 

Self care supervision 

Self care assistance (hours, days) 

- Type of residence 

- Mobility 

- Expreesive communication 

- Receptive communication 

- Adjustment. 

Th. n. M and addr.sa of th. cii.nf, , aployar „ clc3ura 
will be maintained. 
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o W».th.r th. coun..lor had i) direct or 2 ; indiract 

involv.as.nt in the client's placement ^ - 

Placement at closure will be 

noted and maintained . 

o The following similar benefits deta vir b* 

, . * felJ -- maintained 

in the system for each client: 

- Type of benefit 

- Date of benefit 

; lv rr at ' vaiu> — - 

Jiv to oou„,. lors throughout th . stat< about 
Financial p a ta 

Mina '««t co B po„.„t of th . rovR infornst . 
system „ iu ino ra in^ation 

-t h o ri2stions , cancall t ^ CU ' nt " 511 

,„ iCK wit Can " U — - P.*-*. <o r purcha36d ca „ 

- / ::r io : antry wiu b - — - ~ - 

thPa " iCU1 " «"«»ct.ri.tio. 

uan b « develop However ^. 

However, the system will have a built-in 

idwtifi^ by on. or more special identification < 

, * a «n^irication crieria (such as 

^strict, statue, disability, refarral ag , ncy 

o Number of ca... * "* 3 ° fortha > 
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o Ye&r-to-date costs 

3 Y«ar-to-date average cost 

o Life of casa average cost. 

Similar Benefits 

F07* i. .y. tMatic . Uy „ tiMtin9 Md r<eoMin9 sin . iir 
».n.m, u.«, by counsalo „, as Sascribad und . r cu#nt 
statistics.". Data. 
Follow-up Studies 

WhU. th.y ar. not conducting £oUow . up utaMm ^ 
-v, . t .„ hlv . d0 „. feUow . up studi<j ^ ^ ^ ^ 

was completed in fiscal year Tos-n , ^ , 

y«ar 1983) and plan to do them again in 

the future. The 1983 survey w k<-,. . 

, ««» uanaucted by handing out 

or M m„, a copy of th . TJestlonnalre to th> cu<nt st th> 

cl=.ur., with instructions to cpi.t, ana r .tum it, d.. lt 
«=iu.iv. ly with issues „ latad t0 the eu . nt „ ., tl . f , ctlon wlth 
th. s.rvioa, proviso. No attanpt w „ ^ ^ ^ 

maicator. o* th. ciianf. .c,no»ic or MployMnt situation ( „ d 
this was P r. b ah ly . pprorlata , sin= . th . surv . y _ 

«** art.r clo.ur.,. as th. raspons. rat. was approximate!, 
2M. how.v.r, it is not cl.ar h0 w raUabi. th. rasuit. or th. 
survey were. 

Functional Assessment Indicators 

FOV* ueing the Functional Gains Indies :ors originally 

included in th. RSA-9H in their new information system as 
described under Clients Statistical Data. 
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A 9»ncy studies 

FOVR has not dons any benefit/a 

:s, 



:ost analyses of ~ r . e program 
within the oast -4 V - r~ 4 f~o ? ram 
past *iv« to six years 



3 - South Carolina Commission for rh. m • * 

1 ror the Blind ;SCC3j 

Qvervlev 

SCCB ha. don. litti. work dir.ctly r.lat.d * 
"Ltiv. o.„. tltl snd co . tf Qf r ' l4t,d t0 th. 

— n _ dlng t r ::;r:: :; r inin9 be - r 

costs and the benefits realir-H 
from program particle realized 

' «*• th. y «. ln th . proc .„ 

and procuring software «.„ ««ignxng 

oftware to support expanded client and financial 

information systems. financial 

cU**t Statistical Data 

At present, 3CCB collects and maintains essentially the same 
client statistics as were included in th. RSA -30o c 
for fh» , ksa-3 00. current plans 

for the revised client Information Syst*» „ 

ion system, however, call for th. 
con. etion « Mlnt . nanc . of racords of vh _ r - 

the RSA-300 specified categories t# .^n 

If silnil « benefits were used 
whether they were from government „ OB 

government, non-government or unknown 
sources would be noted. Further in addlr < 

' " additic " to recording the 

total cost of purchased services for a case the don 

case, the dollar values of 
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similar banefita received rrom government ~~ 
other «ourc M( rasp.ctiv.ly, would b. recorded. 
Financial Data 

SCCB curr.ntly maintain, int . rnai raeordj of 
axp.nditur.a an, balance or fund, roainin, on . BurrQughs ^ 
-put.r. „ htch ls .. s . ntuuy m autoMt>d poscin3 ^ 

"tail, th. coaput.r provld „ p%rladlc sumaarus ^ su 
.xp.nditur.. te d . t ., it ia posiiw> ^ ^ ^ 

-port, i„ ditt . r . nt f0 „ at4; tQ ^ v<iop axp#nditur> juaMriM ^ 
typ. of a.rvic. or to p.«o ra any typ „ or Qf 

expenditure data maintained l*.,, 

lntdl While a nw and much mora flexible 

financial ir^*-*,,*..! 

13 Plannad, it i, not ci.ar at 

pr...nt axaotly what information win b. „aint«i n .d in it , 
capacity it win nav. to support ad - hoo analyaaa of , xisting ^ 

» th. .xt.nt to wnicn it will be inte gra t.d with th. cii.nt 
information system. 
S imilar Banaf its 

sees do., not now track th. „t.nt of si ni i ar b.n.fit. us. 
H=w.v.r, a. d..crib.d und.r Cii.ntst.ti.tica! Data, it i. 
Plann.d to inoiud. in th.ir n.w i„ tora ation .y. t „ d..cription. 
of wh. n .Hilar b.n.fita ar. us.d and „ti».ta. of th. doiiar 
amount of »l»il«r b.n.fita ua.d for .ach caa.. 
Follow-up Studlaa 

SCCB do., not r.,ularly conduct follow-up studi.. of cli.nts 
=lo..d fro» th. oro,ra». 3uch studles hava ^ 
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in the paot, they tended to focus on <sai<.« . . 

„ " isau * s t^&tzd to the 

UWtl "tLf action with th. services received 

^sceived, and tha 

r..pon„ r.t.. „. r . . xtr . Mly , ow . 
Functiona l Aijunut Indicators 

cljtl £UnCti ° nal « -PPort 

eu.nt ...... B . nt or progrtM B0onltorlng 

Agency Studiaa 

SCCB haa not conducted anv studio • , 

»».. - b . n . flt/cost m udl " * — - - 

,.„„.! lnt . r .. t ln ° " m " rVl ="- »» 
' Ior «»»Pl«, th. tot.l n ~ ..... 

tot.! nuab . r of suc= . . , ~ " ua9 " aivtd « d th. 

- t v r ' — - — 

-v idUil IT ' ™ ats of providi - - - 

10. IlUnoi. ^ of B . habUitatlon Servi=M ( 



Overview 



th. „«„ t» ltpr *" nt - D «i"*°n .r. «p h .. tlln , 

th. n..d to u.. .i«u.r b.n..'it. and ou,., 

r.du~i„„ m. r »PPto«ch„ tor 

*-in, th. co.t to th. w of Mtvlc .. 

™« lntoraatlon . y . t ... ar . deJignM t0 8upport ^. J-J* 




of th... activiti.a, „ „.lla. th. aonitoring aRd ovarall 
».n„««t of financial and adainiltrativ . tranMctlon3 involvsd 
in th. d.li v .ry of cast a.rvic.a. 
Siiiai Statiatical Data 

Th. data aamtain.d In th. xooRS cll . nt , tati , tlea: syst , m 
i. ....nti.Uy th. , aM a . that lnclud . d ^ ^ 
Financial Da£a 

XOORS Mintalns d . tall , d r<cord> Qf au iutheriiatieM 

cancelation, and axp.nditur.a for purchas . d c „. ^ 

these records contain 

contain th. nam. of th. v.ndor and th. typ. and 

amount of good or **r*ri~ 

9 servic. provided, it would b. possibl. to 

obtain summary inform*^- „ v . 

w» umi amount of .xp.nditures for 

diff.r.nt typ.. of Mrvlc „. ^ ^ ^ 

not, howv.r, lnt . grat . d with th> cu<nt lnfora>tlon jyjt>n _ sq 

" W0UM b ' dl " lcult to obt.in ac =ur a t. t.111.. of th. 
axp.nditur.a lot partlcul „ typ „ of ^ ^ ^ 

3 P .Cifi.d p. rsonal „ olMurt charact . rlstlcs _ 

Similar B.nafita 

IDORS h„ d.v.lop.d a nd pro»ul,at.d throughout th. ag.noy 
vry d.tailad in.tru=tion. warding th. ua. and r.oordin, of 
aiailar h.„., it .. Ea.antiaUy, „h.„.v.r , iBllar bwi . flt . „. 
u..d, th. fouoving information ia r.crd.d and »aintain.d in th. 
client information system: 
c Source 
o Service code 
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o Service description 

o Client' • statue when service was received 

o Amount I DORS would have authorized for the serv,, * 

■tor x:ne service, :f siasilar 

benefits had not been received. 

The agency routinely produces summaries bv s«™< 

iA,s ' D Y service tvce and 

geographic location, of thm 

*> of the amount of savings realized as a 

r-ult of similar benefits usage. 
Follow-up Studies 

IDORS staff 

— iU , Piannea survay wiii Mk wh 

:. oth,r — — - - «p loy »« t . ltultion . 

; SUrV * y W ° Uld d '" ni -^ »« to statu. 26 

,ur "" snd — i. >e lng glv . n to axpandin9 tha 

popuUtlon to lncludt status 2e ciosurM ^ ^ 

Sinctional A.. MWM „t Indl<ator , 

IDOPS do .. „ot u.. tunctionil mmmat tool3 ^ 
th. — .nt or ongolng nonitQrlng o( cuanta 
program. 
Agency Studies 

The most recent idors attempt to assess , 

, ... , assess a program 

benefit/cost ratio was done in 1981 tm , «. * 

in 1981. This studv ua . d th . saM 
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-laodology cont.in.ci in RSA Intonation M.norandun Asa-im-so-,0 
•ntitLd "Oi.tribution of B.n.fit/Co.t Ratios , Th. St.t.-r.d.r.i 
Prograa of vocation.! n.habilitation», dat.d Jul y 15 , 1980 As 
not.d in tn. ID0R s r.port d..cribin, th. r..ult. of -,1a 
inv..ti„tion, tn. b .n.fi V co« ratio d.riv.d oniy r.n.ct, tot.i 
pr^ra. co.t. and pr oj .ct.d . arning . of r .h*mt.t.d cU . ntj; ^ 
do., not .^pUcitiy ta*. lnto accoun£ „ ving , ^ ^ 

in Public Assistance or Social n. 

° Cial s « c «^ty paints or to additional 
revenue that would be realign * 

r«ali 2ad from increased income tax 



payments. 



U. Louiaiana Division et Vocational Rahabi , ,,.,„„ „„,„, 
Overview 

Whil. LDVR administer.*,,.. 

"^nistrators , r . vary in t« r .at.d in nora 

ff.c iv. vava ot 9stiMting cMtj Md ^ ^ 

benefits of participate ln tha „ progran> ^ ^ ^ ^ 
P.rfomed any b.n.f it/cost anaiys.a, par ... in racant M 

and updatin, of it. cli .nt and financiai information ,y. tm . It 
a P p..r, that th. „ jor obj.ctiv.. of th... „. u ayataM wiu b . to 
in.ur. .ccount^ility f.ciiity tran.action proc... in , and provid. 
a r..pon.iv. d.t. ha., to aupport MnagaMnt ovarslght Qf 
operations. 
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Client statistical p a ta 

WVR cu.„t atatistica! infection M lntain.d ia th . 
entrails Ufor-tion 1, ., MMUlly ^ ^ ^ 



included in the rsa-300 
Financial Data 



Th. „.v ,l„ ancial ir ,, oraation systea ^ 

~ - .U aut^.Uon. and <xp . nditurM ^ 

r - 1 - finai ~ — - - - it i, 
/••"•* - rvic - - «- . naly ,i. ot Mrvie . 

" ClUnt * With C *" Sin =h.r.ct.rLtic.. 

similar Benefits 



Whil< 



K th. .,. ncy ancourag ., ^ ^ of siB . iar 
; 0mPr r ,nSlV * r89 " di - - *VP. and a»ount of slaila 

I"* S aCtUSUy U38d " not - • —m <«a b ... 

at present. 
Follow-up Studies 

m th. p„t, LDVR has conduct.d follow-up stud!., of =li.„t 
-c.d fro* t h . progrM , a. r.,ul„d by t h . v* standard3 . Tha 
,u..t le n». lr . r . eom . nd . d for um by rsa ^ conjunction 

standard, tn. r .. pond . nt about pMMM ^ ^ 

ot.l lnc«. „ c .l v .d by th . rMpond . nt >nd by tMUy 

la.t nonth and total wag.. , arnad laat „ MJt 

Functional A»«««»n.nt indicators 

U>v* do., not us. Actional a S s 9! , sa „ t tool3 , , t ^ 
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to support = U .nt .valuation or storing. Hov.v.r, ag.ncy 

*ta« did Indict. in lnt . rMt in conaid . rlng thM ln ^^^^ 
A g«ncy Studies 

l°V* h „ not COMuct . d any atudlM , p , cUiesUy ^ ^ 

d.v.lop b.„. f it/co.t ratio, for ag.noy vk program 

" • T.xa. R.h.bilitation Co.mi„i on (T RC) 
Ovrviiv 

T*C adaini.trators ar . ^ ^ 

b-fif and co . ta of th . lr ^ ^^^^ ^ ^ 

maintaining 0 „-Une cUent and financial information syst.-s 
<-i*-d to support ancient service d . livtry , , h . agency ^ 
on. severe! studl „ specificauy ^ agtimate 

benefit/cost ratios for the program. 
CUent Statistical Data 

The TKC client statistical data base includ entially 

the same . lmamnbm „ th . RSA . 300> A 

» th. recording at acc.ptanc. and closur. of ass... a . nts of th . 

following Functional Gain Indicatory initial^ < 

tortf initially incorporated in 

th. RSA-911: 

o Education 

o Self care supervision 

o S.lf car. assistanc. (hours, days) 

o Typ. of residence 
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o Mobility 

0 Expressive communication 

0 R « c «Ptive communication 

o Adjustment. 

Financial p a ta 



TRC maintains detailed records of an 

— tor purchaMd ciunt 01 and 

- «- or Mms . procur ;;; th - — - «- ~ 

Similar Benefits 

-Tdrjrr c ' ntrauy in '° rMtion ° n the ~ - 

tS U " d to su PP^t client services. 
^li2w=HE Studies 

TRC last conducted a f.n. 
1983 n 4 follow-up survey of former clients i„ 

1983 . Questionnaires were sent <-« » 

8 Sant t0 a 2 * sample of status 26 ?a 
" 30 cl0 . ur „ trM lm . ^ addition ^ - 

=U.nf3 .. tlM , etlon with th> ^ t 

«. r .. Pond . nt .. curr . nt uork , titM> w 
:::: - ~ • _ y , th . r .. pons . _ _ • 

30*, . 0 th . v&Udity of rasuits 

questionable. -»m«a is 

^ncti^nal Asfessment Indicators 

A. noted under Client Statistical Data T Rc 
couects data on t h . Functional Gain ^ ^ < ™* 

^noxcators originally 
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include <n th. RSA-911 . Howv.r, aft.r r.vi.wmg th.„ lata and 
concluding that thay ar* of vary li nit . d valu ., rac ^ tQ ^ 
collecting than aftsr this fiscal year. 
A< ?«ncv Studias 

In 1982 and again in 1983, trc narfnr-™-* . 

' x«u parrornad an analysis of 
Program b . n . fitl and oosts _ iB ac=orianc> tfuh 

outli„.d by RSA in it. i 9e2 Information M..or.„du». 

13. low. commiasion for th. Blind (ICB) 
Overview 

TCB admi„i stratora ar . ^ ln b . n . flt/cost ^ 

* lr Pr °' raB ' th " - infor».ti,n to aupport budg.t 
raqu.sta, aa w.i! ... 

W ' " t0 P rovitl « information on program 
P.rf.r».„c. to th. pubuc. b . lng . „, u ^ ^ 

has lit- r.,ourc.a whi=h it =an d<vott ^ ^ Md 
conduct of b.n.f it/cost studi.a- and » ■ 

. . atuaiaa, an d th.ir .xiating manual 

information ay.t... . r . only abl. to provid. limit.d aupport for 
th. r.guiait. analy... whl=h Mould b . CmmUy 

ICS ha. »*°Pt.d .xiating m.thodolo,i.. u ..d in th. vp f lal d J 
«.v.lop rough ..ti..t.. o, program b.n.fit/co.t indio.tor,. 
Siifnt 3t»tl«tie;.l c.ta 

ICB rn.lnt.in. ....ntialiy thoa. 0 li„t at.ti.t .o.l d.t. 
which w.r. include in , RSA -300. A11 =li.„ t . t . t ,. tical data 
submitt.d to th. o.ntral offio. ar. proo.a.ad and fil.a manually 
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Financial Data 

ICB maintain, manually a detailed record ^ 
, . record of authorizations, 

2 and ,xp,nditur " for cli - nt ~ — «• 

«rvic. ar. r.cord.d, t -. would b. .xtrw.lv n 

Similar Benefits 

ICB does not routinaiv ~~ti _ , 

Follow-un Studies 

ICB used to conduct f 3 ll 0 w- U p studies OB ,n «. 
tM m, nr ^ P StuUea °n clients closed from 

How.v4tr . ; " hen ^ "~ * - ™ ~- 

:;: ;i: eara ' though th,y - — - — - - - 

5in«ional Am^jj^ ijjdicjtoj, 

ICB .t,« hav . 0XMln . d th . Funct . oMi 

and th. U f. statu. Indicator., how.v.r t„ „ 

», now.v.r, th.y hav. not found an 

;;; r nt f to data which th - y ™ — - — z 

hav. an int.r..t in such in.tru..nt., th.v do not . 

pr...nt. " J " 4nv " 
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Agancy Studies 

W>U. th.y h.v. net und.rtaK.n . full blown b . n . m/co>t 
"uoy ot th.ir v* progra., ICB .oainirtr.t.r, hav . ltt- ^ tg 
•*Pt *PProp riat . portlons of . xijtlng BthoiM49l(i ^ d<vs 

z r iMt " of progran b,n,titi - - 

th.y h .v. u„«i portion, of th. Mthodology pr...„t. d h .„ 
t,j^, , 97 P r ««nted by the West 

Virginia Research and Traini™ «. 

benefits i «. " t0 * Stimat * pro ^ an 

aanefits in terms of public aa ^.*. 

,,, 1H , , »s»i»tanc« payments gav.d and 

additional income and social Security tav 

r^h.m,^ . »»curity tax payments mad* by 

rehabilitated cli.nts who earn salaries. 

14 ' Wy ° nlng DiViSi °" ° f Vo -tional Rehabilitation (WD VR) 
Overview 

wovs haa sevarai jctivitiM dMi9n<d ^ 

Pro ......„. nt , of prog „ m benefit> ^ cMts _ ^ - 

rttio., a ,. ncy ltaff hav . eenild4r>d ait _ 
appro. ch .. for Maaurlng non . vocatiQnal ^ ^ 
pr=,r SD b . n . tlt . and th . .. tlMtlon of pro9rM =osts _ 

r ;r in *■ *- iy — - — 

n* «„„ clal lnforMtlon sm . M! th . y ^ 
int^ ln , orMtlon amam (or au cUant wutad inforajtion 
within the next two years. 
CUant Statistical Data 

The current WDVR client statistical «„, 

lsCical information system 
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maintain. ass.ntially :ha sams da, a *l* m9nts „ m 

■ . . nts ~ <at v«ra included 

m tha RSA-300. 

Financial p a ta 

«JT MlntalM detiU * d " eort ' ot « U «""«-ion. and 

XP,ndltUr " f ° r 411 P-h„. d ..rvic.. At pr „ ent 

l>ow w . r , th .r. i. no capability , odoli ' 
wbvb ,< , P»«iity to do mdap.nd.nt analy... of 

financial data or to link m, 
m „. t0 th. cliant and financial data 

Similar Banafits 

tn. clitt," 9 """ 5 3iail " b9n ' tltS - - - — ^ 
=1 if. ca.. told „. It u pUnn . d te eeiuct 

c *us information cAn*T.*ii L 

— i. d. v . 10 ;r whan th - - — * —ion 

Follow-up Studiaj 

out IZZ C ° ndUCtS t0ll ° M " UP Stadl " " ^ - - 

-t.nt, n. th odol og y and r..pon,. rat „ for t „... ^ ^ 
Ptovidad v h .„ supporting ,. t . rUlj r4o#iv4d 

^tional Awgyaant Indicator, 

WDVR i. int.r..t.d in using a functional 
inrtnm.^ * functional aaaasamant 

n r». nt to , upport cu . nt as....n.nt and .onitorin,. Hov.v.r. 
h .y nav. r.vi.„.d . v . rUty of ^ 

att.»pt to d.v.lop on. of th.ir own in th. future. 
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Ag.ncy studi*. 

«DVR .taff hav . adapt.d .xisUng ».thodologi M to d.v.iop 
»o». approximation, of b.n.fit/co.t ratio, for th. w D v* pro ,r. n 
M=r. *UU warding th... , tudi .. and th. r.fcr.no. 

-thodoxo,!.. win b . lnclud . d wh . n tt . supperting Mt<riais 

13. Nevada Rehabilitation Division (NRD) 

staff expressed intereat ln « 

interest in program benefit/cost 

assessments, and hav« 

. t ^ bMn P u «umga vari.ty of activities 

designed to provide improved inf^f^ 

Pr Vad ^formation regarding program 

oanefits and cost* 

COSts t0 a ?ency decision makers. 

cli *"t Statistical Data 

WD ""any th* saa. cli .nt .tati.tic.i data 

that „.r. inclu d.d in th . RSA . 300 . staff indicat>U; ^ 

^at it is difficuit to p.rfo ra ap.oiaX or ad-ho= ana ly ... of 
th«. data, , v .„ thou,.. th. y ar. n aintain.d on an autoaat.d 
syctem. 

Financial Data 

™ maintain. d.t.iUd r.oord. of authorization. and 
e*p.nditur.. for all cUmt purch „. d 

=o^.nt. win b. inoiud.dwh.nth. , upport i ng Mt . rlll , 
received. 

Simil ar Benefits 

N*D do., not track th. amount of siaUar ben.fit, u„d 
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thuir central information systeo, 
fallow-up Studio 

Comaants win ba providad whan support i„„ 
rac.ivad. -Parting aac . riais arft 

fictional AMjMjajnt IndJ : cators 

c«™»t. win b . provided vhen 

racaivad. ^ lng materials ara 

Aafncjr studiaa 

— "L « zr: b9n * m/cost studi - - — 

California Dapartaent of Rahabili^^ 
Training c.nt. r Hora / ^ Vir ' lnl » R « h ^"t,ti= n , nd 
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Banafit/Cost Data Maintained By 
Salactad Stata VR Agancie» 



A* Gverviaw 



Th. princip.i ODj .ctiv. of this instigation wa . to 
th. infection which Stat. « „. Bci „ nav . ^ ^ 

b. u„d to .upport h.n.fit/co.t a„. ly ... of th . ir prograM _ ^ 
SP«* n, „ it h .taff f roa „ Ml . ct . d stat> rrtabiutation 

1£ ~ f ° Und «.t indicafd a g . n .. al 

.nt. r .. t in th . eo . t . and th , b#Mfits m ^ ^ 

». d. cl . r . d tt . p . r4ornanca ef a banaflt/coat ansiyjia ^ ^ 

primary agancy priority. 

Th. Mj orit y of th. . a . Bel .„ 1>t ,„ lsMi hav . „ ^ ^ 

~- -« ^.iopin, aut0Batad sm . M for , 
»a nt.i„i n , cll . nt statutlcal ^ ^ ^ 

obJ.ctiv. of th... 3y3 t. Da is to provld . accountabu and 
-Piianc. with F .d.rai and stat . ^ ^ ^ ^ 

o support .ffici.„t 3arvic . dauv<ry and ^ progrM Ma 

financial as such, th. cor. data M i n tain.d ln th ... 

sy.t. M ar. .i. ilar . Howar , ^ aM a nuab>r ^ ^ 

xnnov.tiv. ap,ro.ch.. o.in, ta*.„ by diff.r.„t ag . ncl .. ^ 

««. taiv* to provid. information which woulc provid. 
incr...«, in . lfht lnt0 . 0M of th , a>pactj of t ^ ^ ^ 

s.rvic. d.liv.ry and th. o<,n.fit, r. al iz.d trM progrM 
Participation. Foiiowin, ar. hi,hii,ht. of th... 3y3taM and 
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Practices which appear to be of pota-nr**' , 

, * us<i fo2> benefit/costs 

analyse. i n the futura. 

9- Client Statistical Data 

A11 15 of tha agencies studied routine 

- cu.„ t . titutical data JlnUa 0 ln ; t Z7 * nd 

«*uir.d i„ th. m ., 00| ^ th " *** ««. 

th. proc... or * , •WnciM hav. or «r. i„ 

proc... « d.v.lopi„ 0 automata l„f 0 „.„ 

— U. «... data. Ho«. v . r ilB0 . t " l0n " 

—ion. i r aniiy,u - ™° ~- ^ * 

v of program benefits and costs ,„ , 
^orida General Both G * n * ral and 

—or, original * «- 

-W.s sit I lnClUd9d " ^ - — - 

situation at acceptance and at closure- and 
boring th. results of th-. h a " 

suits of the., assessments for all clients in «, i 
centralized client info™*! ^ in thair 

"«n« information systems. However t.v.. , 

discontinue this practice at the end of th * 
becaua. , h ' currant fiscal year 

::: * 9,ncy •<*" ^ — - — * t0 b . ot j ttl . 

m Edition to th. runction.! «. ln Indlcator , 
PXannln, to inoiud. „ v . ral ln?orBatlon ' * 

- it. ».w lnforMtlon 5yst „ whl=h ~~ 

— ^t t h . cl , nt . ssltuatlonand 




nc.lv*. Fir,t, .11 VP cliant. will automatical b . .„t. r . d 

into th. Cp.rtm.nt of H..lth and Rahabilitativ. s.rvic Cll.„t 

Information sy.t.m, , 0 that it „m b . pOMlbl . tQ 

"h.th.r th. out or any f..Uy m.„b. r . u r . e . ivlng 

from oth.r ohps pro,rama. s . eond , th . SQurcM doUjr snountj 

r.=.iv.o will b . ..p. rat . ly Mlnt , ln . d for up ^ ^ ^ ^ 

Public A..i.t.nc. Third, i„ to „ rning , om wm)c prior 

to application and uoon cion,.. 

upon clo.ur., th. numb.r of hour, work.d p.r 

^ " Ch WU1 * Fourth, th. monthly amount 

r.c.iv.d f roB Worlt . r ,, Collp . n ., tloB „ ^ ^ 

will b. maint.inad. plfthi th . cli . ntlj prlnelpal ^ ^ 
-pport at appuction and it cloaur . wm „. ^ ^ 
"nally, not. „ iu b . Bad , ^ 

==uns.lor had dir.« or indir . et involveMnt ln ^ 

placement. 

C. Financial Data 

Each of th. i 5 ag.„=i„ aurv . yad maintain . d dttaiu<i „ cor<J> 
of all axp.nditur.. for purcha..d caa. ..rvic.., it app..r. that 
thi. information i. r.,uir.d to satisfy progran . eeountabluty 
r.,ulr.m.„t.. Mo.t of th... a,.„ci.. al.o not.d in th... r.cord. 
information about th. typ. and amount of ..rvie. provid.d and th. 
id.ntifio.tion of th. vndor. in almo.t .11 c ...., information 
wa. al.o maintain* about authorization, for ..rvio... 

Kow.v.r, thou,h U of th. 15 a,.„ cl „ „ ad aut0Mt , d >t ^ 
som. portion of th.ir financial ,y.t.ma, th. .xt.nt to which 
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a«=ripUo„. o, tfc. co.t. , f ..rvic. tor eU . nt . ^ 

=h.r.ct.rl.tc, could b. obt. in .d v. ri . d grMtly _ t „ 
fM „, „ ^ aw '' than on« 

eu™ .m 1Wal dsta ba ... Furth . r; 

agancias indicatad that i* • 
«™ tnat it would ba difficult 

~- uiiiicuir to run sd*c1«i 

I T ac ; urit ' MtiMtM ot «■ — - ~ «vc. 

ov.r tha lif. of a particular cas#< 
5. Similar Banafits 

Vlrtu. lly all of th . s?enciM survayad ^ 

P=H=y .n=our.g.d th. us. of si»i lar ban . m . to * 
include . »«n.rlt. to support s.rvio.s 

ud.d in th . :„d ivl du.U,.d „ ritt . n ^Uit.tion Pro,™, 
•v.r po.. ibl .. How . v . r , only flva of ^ awciM J o - 

I t . Pln ' Pr ° C * dUr " ^ « 
».int inin, c . ntrally ln , ornation ^ ^ 

banafits uaad. r 

P.nn. ylv .„ ia san . ral , Florlda G#n#rai aM iuinoij 
«ch h.v. co^or. r . cord and iubnlt for <ach eii4nt ^ 
»our=., ..rvic. ty p. and anount and ^ ^ 

>.„.«*. u..d. In thair « tlnanclal inforfflatlon am>n 
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i» curr«,tly b.i„g d.v.lop.d, P.nnsylvania win r . oord th , MUg 
valu. of third party r.iabur..».„t to ch. , gancy t „ , u 
pur=h...d .^ie.. p , ld f „ by ^ ^ ^ ^ ^ ^ 

.xt.rn.l funding , ourc „ (includin , th . gUmt ^ ^ 

In addition, Me h of th... a ,.noi.. h „ d . v . lop<i 
guid.lin.. and proc . dur „ and conduct<d 4xt<n>iv4 ^ ^ 

W «.« r.,.rdin, th . wi r . porting of simuar ^ 
in W. n.„ flnaneUl inforBltion tyttmt ^ 

• 9 .n=y wiii r.cord th. doll ar v . lu . of . 1>u>r b . Mfits uwd _ 
And th. „.v BUnd ag .„ cy ulu hay> eapabiuty ^ 

«.ir n.w fi„ anclll lnforaation iy>tM ^ r<cQrd thi> 

information, but thai-. 

th.r. are no plans to r.quir. field staff to do 
sc in the near future. 

E- Follow-up Studies 

E«h of th. a ,.„ cies int<rviewed indleat . d that 

conduot.d follow-up studies of oii.„ts oios.d fro. th. „ P ro,r a „ 
- th. pa . t , wh.n r .^ ir . d tQ do sQ by ^ ^ 

How.v.r, only P.nn.ylv an i a C .„. ral and vlrginia 0an . ral ^ 
conduct such studi.s at pr...„t. In addition to 
^.rdin, th. cU-nf. s a ti.f ac tion with s.rvic. rac . iv . d , both 
ag.nci.. .oiioit inf option ab out th. clUnf. . fflployB „ nt 
aitu.tion „ d ..rning. at th. ti.. of th. follow-up. 
P-nn.ylv.ni. ,urv.y. 5% .f s.i.ofd group, of ststus 26, 2 s a „d 
=0 closur.. .nd no.t r.o.ntly h a . oht a i».d about a 50* r.spons. 
rat., virgini. .urv.y. 20 - „% of « atu . 26 and 28 cl0JurM ^ 
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obtain. between a 2 5 and 351 response. 

Of the remaining agencies, six indicated that they were 
Planning to conduct follow-up .urv.y. in th . futur . and ^ ^ 

ZTl J""' " qUMti0nnalr ' - W-t testing; and, 

•ach indicated that th. .urv.y would ...v i„* m 
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p »tua.es at the present time. 
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client at acceptance and at closure- t«™. k 
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ro, th. W „t Virginia R M .. rcn an(1 Trai 
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chapter 12 
USING A "ETTER MEASURE FOR SERVICES 
David H. Dean & Robert c. Dolan* 

Current R-JOO data reveal only the value of total services 
prescribed to a client along with a dichotomous receipt/non- 
receipt record of the service pattern. This recording of service 
costs is less comprehensive than is required for economic 
analysis in several respects. First, these data provide no 
information regarding the intensity or duration of specific 
services. These dimensions of the service pattern would aid 
program evaluation which currently views the rehabilitation 
process as a "black box". Program evaluation based on specific 
service data would further our understanding of the relationship 
between earnings outcomes and the nature of service patterns. 
This evaluative focus would yield information on the cost- 
effectiveness of specific services and lead to recommendations 
for allocating resources throughout the program. 

There is some reason to question the accuracy of the total 
cost data now available. The costs reported on the R-300 are the 
value of services as estimated by a counselor from his or her 
case records, in contrast the enhanced data set for the Virginia 

* Research Associate at Rutgers University, Bureau of Economic 
Research and Assistant Professor of Economics, University of 
Richmond, respectively. 
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VR program „o be discussed in t«e first section was created from 
"vouchered" services (i.e. , services actually paid out). This 
procedure revealed actual total service costs which were 
different from the Virginia R-300 figures. 

A third oroblem with the service data is that they ao not 
capture fully the range of services that a client can receive. 
Because VR is the service provider of last resort, one duty of 
counselors is to identify whether clients are eligible for 
services under another program (e.g. VA, AFDC, SSI). m such 
cases, clients receive "similar benefits" — services prescribed 
by VR but paid for by another state/ federal agency. Even though 
these services can contribute to a client's success in the 
program, the value of similar benefits is not included in the 
total service cost figure reported on the T.-300. Efforts to 
remedy this deficiency are presented in the second section. 

Similarly, there is no specific accounting for counselor 
services. Under present cost reporting, counselor input must be 
treated as a component of overhead. This treatment is defensible 
only if the quantity of counselor time spent per client was 
uniform across clients regardless of the nature of 
their impairment. An attempt to incorporate counselor time on an 
individual client basis is presented in the third section. 

The conceptual framework of this chapter will be to take the 
direct costs of services provided (see Table 12-1) and to 
alloc*, te them on an individual client basis. it is then possible 



to get an accurate assessment of the services receive-, by the 
clients for the purposes of estimating benefit-cost ratios, 

Table 12-1 



ALLOCATION OF VIRGINIA DRS COSTS 
FISCAL YEAR 1982 



DIRECT COSTS: 



CASE SERVICES f r Q oy 6 «r n 

SIMILAR BENEFITS ^s'iS.V^iQ 



COUNSELORS 



INDIRECT COSTS; 

EVALUATQRS 
SUPERVISORS 
FIELD SUPPORT 



ADMINISTRATIVE: 



,728,250 



4-571 ,665 
■tl , 168, 650 
$7,234, 315 



$21 . 909, 1 1? 



4b, V/b, 120 
$1 ,920,675 
$32 , 80~ , 92*1 
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Enhanced Service Cost Data 

The data analyzed in this study reflect all closed cases for 
the Virginia Department of Rehabilitative Services (VDRS) in 
1982. This data set is more comprehensive than those typically 
available under the Federal R-300 reporting system because it 
contains matching demographic and service-specific cost files for 
each client closure. This accounting renders two significant 
improvements to the R-3 00 data. First, the data on service 
costs are more accurate because they are compiled from records of 
"vouchered" services (i.e., services actually paid out). 

Second, client records containing individual voucher 
services permit analysis of the pattern of services received. 
This perspective differs from previous benefit-cost studies 
which relied on total service cost per client. Such an 
aggregative approach ignores the fact that services vary in their 
nature and intensity. Even broadly defined, the services to a 
cl-nt represent a mix of diagnostic, restorative, educational, 
vocational, and/or direct financial assistance. Studies which 
relate total service expenditures to earnings cannot reveal how 
the service pattern itself may influence outcomes. m terms of 
policy, how dollars are spent in a successful rehabilitation 
program is just as significant as how much is spent. 

Figure 12-2 depicts the criteria applied in defining the 
target sample. While VDRS recorded 17,622 closed cases in 1982, 
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only 9,465 persons were accepted for either VR ser/ices (Status 
10) or extended evaluation. The sample is further restricted by 
the condition that clients report earnings at closure. This 
condition eliminated two broad categories of closed cases. 
First, clients who are "unsuccessfully" closed usually will not 
report earnings. Second, even a "successful" closure does not 
necessarily imply remunerative employment. For example, a Status 
2 6 closure can be achieved through such placements as homemaker 
or unpaid family worker. Together, these categories eliminated 
5,098 clients — 4,376 and 722, respectively. For most of the 
remaining 4,367 closures , service-specific cost files were 
available for any expense incurred during a four-year period 
prior to closure in 1982. 

Figure 12-2 



Ail VDRS Closures for Fiscal v -ar 3 9$ 
17,622 



Closed Cases Accepted for Serv r C3 
9,465 



Status 28 &. 30 



<—\ „ , on - R e m u nc ra " * •* e 

Closures ^ _ _ 

4 otatus 26 Closures 

722 



Status 26 Closures with Earnings 
4,367 



Status 26 Closures with 
Earnings & Fiscal Records 
3,570 



Defining the Targcr Samp:; 
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These fiscal files contained information on the specific 
type of service received as well as the frequency, date, and 
duration of services provided. Consistency checks of the data 
revealed that 797 clients did not have acceptable matching fiscal 
records. Loss of these 797 clients reflects two factors: (a) 348 
cases closed in 1982 had costs incurred more than four years ago, 
beyond the longitudinal scope of our data; and (b) 449 did not 
receive any -contracted service,- most likely implying that this 
group received only counseling and/or job placement services 
which are provided -in-house» and thus do not show up as a 
specific vouchered expenditure. These clients may also have 
received -similar benefits- - services purchased by a non-VR 
agency. Loss of these observations left 3,570 clients in the 
sample. 

In summary, the sample contained clients closed from tha 
program with earnings and complete records of specific VR 
services provided. since VDRS provides a total of 62 different 
contracted services, these services were grouped within five 
broader categories: (a) diagnostic, (b) restorative, (c) 
training, (d) education, and (e) maintenance, transportation and 
other. The clien . sample was also stratified according to the 
following modified RSA disability classifications: (i) physical 
impairment, (b) mental retardation, and (c) emotional impairment. 
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Distribution and Value of Service Receipts 

Table 12-3 provides a descriptive overview of service- 
specific receipts. This table shows the number of persons 
receiving each service, the mean value of services, and the 
receipt rate within each disability category. The far right-hand 
column presents all-impairment figures for each service category 
and the bottom row reports the mean value of total service 
receipts across each disability group. For example, education is 
the most expensive service category, $2,024, while mentally 
retarded clients receive the highest average value of services, 
$2,112. 

Table 12-3 



Specific VR Service Receipt* by Impairment Cohort 



Variable 
SERVICE Description 



Restorative 



Average Receipt 
# of Clieme 
% of ClienU 



Physical 

(n=218G) 



$1,205 
1,471 
67% 



IMPAIRMENT 



Mental 
Retard 

(n=876) 



$389 
212 
24% 



Emotional 
(n=5H) 



$517 

128 
25% 



All 

Impairments 
(n=3570} 



$1,061 
1,811 

bi% 



Average Receipt 
# of ClienU 
% of Client* 



$541 

301 
U% 



$1 ; 076 
406 
46% 



$751 
223 
45% 



5825 
S36 
26% 



Education 



AJ1 

Services 



Average Receipt 
# of ClienU 
% of ClienU 



Average Receipt 



$1,586 
291 

13% 



$1,462 



$2,918 
191 
22% 



$2,112 



$1,732 
148 

2S% 



$1,547 



$2,024 

630 
18% 



$1,633 
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The distribution of the remaining three service categories 
across clients varies predictably with disability type. For 
example, average restorative services of more than $1,200 were 
provided to physically impaired clients and at the relatively 
high receipt rate of 67 percent. In comparison, only 25 percent 
of emotionally ill or mentally retarded clients received 
restorative services, with a mean benefit value of $389 and $517, 
respectively. On the other hand, mentally impaired clients 
received the bulk of training services. Note that 635 of the 936 
training service recipients were either mentally retarded (406) 
or emotionally ill (229), with a mean service value of $1,076 and 
$751, respectively. The receipt rate for training among the 
mentally impaired persons was almost fifty percent. Generally, 
these results reflect this cohort's need for personal or work 
adjustment training. m contrast, the average training service 
received by physically impaired persons was less that $541, with 
a receipt rate of only 14 percent. 

The design of Table 12-3 has omitted two of the specific- 
service categories mentioned earlier — diagnostic services and 
maintenance, transportation and other (MTO) . The omission of MTO 
is based on the judgement that these expenditures tend to be of a 
supportive rather than rehabilitative nature. Diagnostic 
services were omitted because they are received by the vast 
majority of clients in our sample (71.7%) and in relatively equal 
amounts. Consequently, diagnostic services are unlikely to 
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surface as a differentiating variable in the rehabilitative 
process. However, one important fact is not revealed due to the 
truncation of Table 12-3 — 588 of the successful closures in the 
sample (16.5) reported diagnosis as the only form of contracted 
VR services received. 

Accounting for Similar Benefits 

Another deficiency in the traditional cost-benefit analysis 
of the VR program is the lack of accounting for similar benefits 
in the cost of the service package received by clients. Recall 
that these are services that have been provided to a client of 
the VR agency but funded by another federal, state or private 
agency. From both a social accounting and individual client 
standpoint it doesn't matter who pays for the service. Moreover, 
a counselor may work just as hard to procure these services as 
they do for those purchased by the agency or provided »in-house». 

To get some estimate of the magnitude of the problem, 
consider that for 1982 the amount of services purchased by the VR 
agency totalled just under $13 million (see Table 12-1). The 
estimated cost of the similar benefits provided during the same 
period was over $5 million. some 30% of services received by 
clients are overlooked in a cost framework that only examines 
those services purchased oy the VR agency. 

By neglecting to include these similar benefits in an 
estimation of the impact of services on outcomes one encounters 
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an omitted variables bias. This will present two different types 
of problems, if these benefits are distributed equally among the 
clients then the resulting analysis will overestimate the impact 
of the purchased services. If these services are not evenly 
distributed then this will bias the impact of the reported 
services. To avoid these problems requires an aggregation of 
both VR-purchased and similar benefits on an individual client 
basis. 

In order to incorporate data on similar benefits it is 
necessary that these services be made compatible with existing 
cost of service data. The R300 data set categorizes the services 
received by a client into 12 different categories. If one of the 
services is received it is designated as being provided with cost 
to the agency, without cost or shared cost. The latter two 
classifications represent similar benefit provision. The former 
means that an outside agency paid for the entire cost of the 
service while the latter implies some cost-sharing between the 
VR agency and an external funding source, if the outside agency 
fur.Jed all of the cost of the service then there would be no 
record of this service cost on the R300 file, if there was a 
sharing arrangement this means that only that portion of the 
service funded by VR was recorded; the actual cost of the service 
is not provided. 

The breakdown of the services received in this schema are 
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presented in Table 12-4. In only two service groups - 

maintenance and business school - were external funding sources 
used to provide services for less than one-third of the clients 
receiving such services. For six ot the 12 categories more than 
half of the services received were funded at least in part by 
similar benefits. For instance, the two most popular services 
provided, diagnostic and "other" services, were funded by other 
agencies for 62.3 and 95.6% of the clients. 

Table 12-4 

VR-PURCHASED SERVICES AND SIMILAR BENEFITS 

NUMBER PERCENT 



SERVICE 
DIAGNOSTIC 


NUMBER OF 

CLIENTS 

RECEIVING 

9118 


NUMBER 
RECEIVING 
PAID BY VR 

3436 


RECEIVING 

SIMILAR 

BENEFITS 

5682 


RECEIVING 

SIMILAR 

BENEFITS 

62.37. 


RESTORATIVE 


3444 


2264 


1 ISO 


34.37. 


COLLEGE 


561 


34S 


213 


38.07. 


OTHER ACADEMIC 




49 


282 


35. 27. 


BUSINESS SCHOOL 


168 


116 


52 


31. 07. 


VOCATIONAL SCHOOL 


1005 




480 


47.87. 


ON-JOB-TRAINING 


162 


96 


1 66 


63. 47. 


WORK ADJUSTMENT 


1698 


Q 76 




42.57. 


MISCELLANEOUS 


cr — » cr 
■U / 


2 0 7 


76 S 


64. 07. 


MAINTENANCE 


QA 1 


667 


1 7 & 


20. 77. 


OTHER SERVICES 


4567 




4 _ c~j 4 


95 6V. 


SERVICES TO FAMILY 


63 

4 


24 
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Given the magnitude c£ the oversight of not including such 
costs, how can we correct for this deficiency? Many states keep 
at least cursory records on the dollar amount of similar benefits 
provided to their clientele. In Virginia, a record is provided 
bj the counselor at the time the IWRP is drawn up of the 
estimated costs of the services that are supposed to be 
delivered. Note that these are not vouchered services. The 
record contains the type of service provided, the estimated 
dollar amount and if the service was funded by a governmental or 
non-governmental agency. These records are cumulated in a file 
that tracks all such services for a particular fiscal year 
regardless of closure status. 

The cost data for our sample should include all similar 
benefits provided to the 9,465 clients closed during 1982. 
Unfortunately, the last year that the VDRS maintained a file for 
was 1982. Thus if a client received any similar benefits prior 
to the fiscal year in which they were closed out in, there will 
be no record of such service provision. Nonetheless, we were 
able to obtain the file for the year in which the client was 
closed. 

There were a total of 5,882 records reported for this period 
totaling $5,183,182. The average value of a similar benefit was 
over $880. While one-sixth of these services were under $50, 
more than 20% of the individual services were valued at over 
$1000. In and of itself, this information demonstrates the 



magnitude of the oversight. However, since these were just 
records of services and not tied to an individual recipient, the 
remaining task was to try to combine these files with the 
existing augmented R300 data base. 

The process of merging this data with the file of VR- 
purchased services was filled with numerous pitfalls. The 
similar benefit file contained records for clients who were still 
active in the program. These records could not be used. A 
significant portion of the closed cases received no similar 
benefits. Many clients received more than one similar benefit 
and thus multiple records were generated for them. These files 
had to be combined into a single file in order to match the VR- 
purchased data. 

After these problems were resolved, a merged file was 
created that contained the similar benefit information for the 
cases closed in 1982 that had received any services. A total of 
3,174 clients received some similar benefits in 1982, roughly 
one-third of the entire sample. since there are over 50 
different services purchased by external funding sources, these 
were grouped into the diagnostic, training, education, 
restoration, and maintenance, transportation and other categories 
to make thei comparable to the VR-purchased services. The 
amounts of each category received by the sample are reported in 
Tables 12-5 and 12-6. 
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Table 12- S 



AVERAGE VALUE OF THE SIMILAR BENEFITS RECEIVED 
IF A CLIENT RECEIVED ANY SUCH SERVICES 
<N«3174> 



Service 
Received 



Diagnostic 

Restorative 

Educational 

Training 

Maintenance, 
Transportation & Other 

Total 



Average Amount 
Received ' 



$204.00 
$461.00 
$254.00 
$406.00 
$210.00 



$1,535-00 



Table 12-6 



VALUE OF SIMILAR BENEFITS RECEIVED 



Service 
Received 


Nuiber of 

Clients 
Receiving 


Average 
Aiount 
Received 


Total Aiount 
Received 


Average Services 
As a Percent of 
Total Services 


Diagnostic 




$4,707 


1649,610 


52.601 


Restorative 


1463 


$996 


11,462,580 


U.13Z 


Educational 


686 


$1,174 


$805,310 


13,121 


Training 


1051 


$1,227 


$1 ,289,600 


13.711 


Maintenance, 
Irar.sportation k Other 


767 


$B45 


$665,330 


9.44Z 


Total 






$4,872,430 


100,001 
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There are two ways of examining the results of this 
procedure. First one could investigate the impact of 
incorporating similar benefits into the accounting of services 
for the average client who received any. similar benefits. Note 
that the average value of restorative and training services was 
over $400. Diagnostic, education and maintenance, transportation 
& others were each more than $200. The sum of these services, 
again for the average client, was in excess of $1,500. 

The other waj to look at the impact of similar benefits is 
to concentrate on those clients who received a particular 
service. Only 138 clients received diagnostic services that were 
at least partially funded by an external agency. However the 
average amount received was quite high - some $4,700. These 
clients received one-eighth of the total estimated expenditure 
for external agencies during 1982. 

The most frequently received service was those categorized 
as restorative in nature. Almost 1500 clients, just under one- 
sixth of the entire sample, received some $1.5 million of 
restorative services that had previously been unaccounted for. 
This turns out to be just under $10C0 worth of services for these 
clients that do not show up in an R300 cost accounting. To put 
this underreporting in its proper perspective we note that the 
entire VR-purchased expenditure for restorative services was 
$4,108,417. over one-third of the restorative services received 
by a client in dollar terms are not reported. 
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The most expensive service, and thus one whose absence 
should cause the greatest distortion in prior analyses, are 
training services. m excess of 1,000 clients received almor- 
$1,300 of such services. Finally, the impact of external^ 
funded education and maintenance services should not go 
unnoticed. The value of externally-funded educational services 
was almost $1200 while maintenance and other support services 
valued at almost $850 were provided to clients. 

Counselor Services 

The third component of the VR menu of services for which no 
specific cost accounting is done concerns the value of counselor 
services, since this service dimension is treated as a component 
of overhead, it is difficult to assess the cost-effectiveness of 
counselor time spent with the client. Although one should not 
extrapolate too far from a single datum, it is remarkable that 
roughly one in every six clients closed from the program with 
improved earnings received only VR-purchased diagnostic services. 
This finding suggests that, for purposes of program evaluation, 
current accounting procedures mask the conceivably major 
contribution of counselor services in the VR process. 

The emphasis of this section is to get a grip on counselor 
time and attempt to monetize the value of such services on a per 
client basis. it is then possible to compare the marginal 
impacts of counselor services on client outcomes in the same 
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fashion that we examine purchased services. We will examine 
various ways of allocating counselor time, suggest one possible 
formulation using our enhanced state data base and see in what 
respects this measure is still inadequate. 

There have been numerous "cookbook" methods suggested to 
allocate counselor costs in the absence of individual counselor 
caseloads. As Collignon has noted, 

The alternative allocation procedures are in terms of 
the percent of such clients in the total case mix (which 
assumes each client generates the snme time requirements for 
counselors) , the ratio of the average case service costs for 
the client group to the cost for the average rehabilitant 
(assuming that counselor time is most heavily influenced by 
the complexity of the service plan required by the client), 
and the ratio of the average time in process for the client 
group compared to the average rehabilitant (assuming that 
counselors spend the same time per client each month)! 

The problem with these methods is that there is no 

indication of the intensity or actual duration of the counselor 

time provided. All that can be gleaned from the R300 file is the 

total cost of purchased services and the elapsed time spent in 

various service statuses. Incorporating the aforementioned 

methods will lead to serious biases in the estimates. Given 

existing national data, there is no way of determining whether 

the counselor is merely serving au a broker of purchased services 

for the client or instead is actively providing guidance, job 

placement and the like to the individual client. Moreover, the 

fact that a client receives many purchased services or is in a 

particular status for many months does not indicate that the 
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counselor is providing his or her time concomitantly. 

The augmented Virginia R300 data base has some additional 
information that gives some insight into counselor time per 
client. On each client record is the identification number of 
the counselor coordinating the service provision. This enables 
us to obtain the size of the individual counselor caseload, with 
this information and the assumption that each counselor provides 
the same amount of time to each client in their caseload, we can 
get a crude proxy of counselor costs per client. Of course sw-h 
an estimate cannot discern the amount of client contact time, 
which is the true measure of intensity. 

It was determined that the average counselor sewed 60 
closed cases during 1982. On an average annual salary of roughly 
$2 0,000, an hour of counselor time is valued at $10 per hour for 
a 2,000 hour work-year. Dividing the salary by the number of 
clients served obtains $330 of counselor services for the average 
counselor. For the counselor with larger caseloads the cost per 
client will decline. Thus for the clients in the counselor 
caseload of 211, the average amount of counselor time received 
would be valued at less than $100. 

Given that this procedure is based only on closed cases and 
that it cannot distinguish among time differentials for 
individual clients, such an estimate is only marginally better 
than previous estimates. However, it is an important first step 
in deriving the total cost of services provided to the individual 
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client. 



Conclusion 

Vocational rehabilitation programs provide a variety of 
different services, funded by numerous agencies, to a group of 
clients with vastly dissimilar capabilities. Given the host of 
services and their disparate nature, it is reasonable to think 
that the provision of these services will have different impacts. 
The current federal reporting system does not examine the 
individual components of the program, nor does it provide 
estimates of the level of externally funded services or of 
counsleor services provided within the agency. 

This chapter has addressed methods to obtain the true 
costs of set-vices provided to individual clients of the 
vocational rehabilitation program. This entails developing 
augmented data bases available from individual states. using 
data from Virginia, an enhanced data set was constructed which 
included specific services, estimates of similar benefits and a 
proxy for counselor services. 

From these three sources it was determined that the average 
client received over $1600 in services purchased by the VR 
agency, over $1,500 in externally-funded services if zhey were 
eligible and over $300 in counselor services. By adding the 
components it is possible to obtain the actual costs of the 
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services provided within the VR framework. This will enable the 
analyst to get a clearer picture of the costs and benefits 
associated with this program. 



Chapter 13 

USING BETTER MEASURES OF DISABILITY STATUS 
David Dean and William Milberg* 

Introduction 

The purpose of this chapter is to demonstrate the additional 
analytical precision obtainable with the use of an augmented 
state VR data base compared to analysis using the standard 
federal R300 reporting system. The federal R3 00 data base 
includes information on client demographics, a condition 
classification of client impairment and types and the duration of 
services received. There are numerous shortcomings to such a 
data base as noted in detail elsewhere in this volume. 

The enhanced state data base employed in this effort 
includes all the information from the federal reporting system, 
plus valuable information on the dollar amount of services 
received by each client. In addition, the Wisconsin VR Agency 
sample contain*, a new operationalizat ion of health or 
functioning, called the Functional Assessment Inventory (FAI) . 

The new state data base enhances our ability to perform 
cost-benefit analysis of the VR program. Specifically, the 
information on dollars expended on particular services enables us 
to draw conclusions about the differential impact of service 

* Research Associates, Bureau of Economic Research, Rutgers 
University. 
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utilization patterns. m addition, the FA I data penr.it a 
specification of functioning superior to that used in other 
studies. This allows us to statistically control for health or 
functioning in our estimate of the impact of VR services on 
client outcomes. 

Tne chapter is organized as follows, section I presents the 
standard earnings equation specification and discusses its 
enhancement with the inclusion of a health variable. We will then 
discuss alternative conceptualizations of health, including the 
FAI. section II provides a full description of the Wisconsin VR 
Agency data set and a description of the variables used in our 
specification of the earnings equation. section III presents 
results of estimation of the earnings equation using alternative 
formulations of the health variable. our results show 
conclusively that the factor analytic transformation of the FAI 
data gives the greatest explanatory power in determining the 
impact of services on client outcomes. The concluding section 
presents areas of further refinement in research into functioning 
indices. 



I. Earning* Equation D.velopment 

There art numeroua benefita that ona can ascriba to tha 
vocational rehabilitation program. u.ing a formal coat-benefit 
framaworJc (Chaptara 3 and 4) , thaa. banafit. can b. a.aaurad in 
term, of changa. i„ h.alth atatua, job adaptability and .aminga 
capabiliti... Th... modal, incorporat. a.a.ura. auch a. tha 
changa in functioning or tha changa in aaming. a. outcome 
a.a.ura. with which w. can than compar. tha efficacy of tha m.nu 
of ..rvi providad by tha rehabilitation proca... such a 
framawork antail. . longitudinal atudy which r.quira. m.a.ur.a of 
pr.-program aarning. and functioning level., .rvic.a r.c.ivad 
during tha cour.a of tha program and po.t-program aarning. and 
functioning laval.. 

Currant data collection m.thod. amploy.d within vocational 
rahabilitation ag.ncia. do not .upport th... typa. of search 
•nd.avora. Th. d.fici.nci.a i„ th. .aminga data at raf.rral 
(Chaptar 8) and cloaura from tha program (Chapter 9) have ba.n 
invaatigatad .la.wh.r. in thi. volume. a much mora ..riou. 
shortcoming i. the lack of a m.a.ur. of th. change in client 
functioning aft.r completion of th. pr.acrib.d program. with 
only a .ea.ur. of client functioning at program referral, and a 
crude on. at that, it become, all but impoe.ibl. to meaningfully 
•atimata th. impact of tha ragiaen of a.rvice. pro-idad to 
individual a. 
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r or in,t„=., ecngld . r two indivldual . ^ 
IT, ~ -.ft and lnltui 

^ct lonln eapibluty ^ ^ MBpi<tion _ 

.ccno„ trlc t . ohnlqu .. eeuld Mt 
diff« r «nc« and it would , 

t0 th * rM<1 °» t.r» ana 

«y ot*.r v« lrtl .. c.rr.Ut.4 wlth funetioning . 

not ZZ' 1 "" P ° t,ntUUy *~ — —on- h .v. 

not a»unt.d ocono«ie inquiri.. <„*„ 

Proor„. n . typlcal lnt ° V ° CatloMl ^iUt.tio„ 

»o«.n t Jl ? •°° n0aiC trMtMnt . 
11 ra fUnCtl ° nln9 11 — * - *- =u.„t 

onto , " tUdl " ^ ^ - 

rtau , M . tfheUy mMlli 

^ ~ in to.- whleh en . _ * ^ ^ * 

cli«nt iapairaant. 

Th« purpo«« of thi. tndiavor im fc « < 

t0 ia >Prov« upon thi« 
=on t lon . el ... ifle . tlon _ _ ^ Mntroi ^ J J* 

- min,. .^.tio, fraB . worJc . ^ wiu 4naw< u< ^ 
conc r „t. ly th . iBpejt of th . , p<elflc _ prQvi ^ 
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agency. As Galvin at. al. have noted, 

Since functional aeeeeeaent atteapta to meaaura th« actual 

nar environment, aoaa program avaluatora baliava that funrt-i nn »i 
"••w!"? nt , data contribute to the dl^onJtr2lSn «J 

gr? a i 1 ii t So^.d , *r^ # t c ?»: throu * 1 th. ».a2ss:St a or on .»a!i f 

St? l" 5 ? PP t0 th ' ab « olut « of employment. [Galvin! at. 

In racant yaara thara hava baan a apata of attanpta by 
health reeearchere to op.rationaliz. th. concapt of 
haalth/functioning into a meaningful con.truct [j.tta] . ona auch 
in.trum.nt ha. baan tha Functional Aaa.a.a.nt Inv.ntory (FAI) . 
Th. ramaind.r of thi. .action will examin. tha n.ca.aity of 
controlling fot h.alth in an aarning. aquation, d.v.lop a 
taxonomy of n.alth indica. which may b* auitabla for auch 
purpoaaa, aaeaa. th . d.fici.nciaa of pravioua attempts by 
economist, to incorporate thaaa maa.ura. and look at tha marits 
and ahortcominga of tha FAI. 

Ona can think of vocational rehabilitation aa a manpower 
training program daaigned for peraona who meet a apacified 
disability criteria. The eligible client muat have a radically 
determined diaability which i. a vocational handicap bu, which 
can be remediated through the proviaion of VR aervicea. Tha 
typical economic treatment to quantify the impact of -poor 
health- for auch peraona haa been to append the Mincer-Becker 
human capital framework. Thia conaiata of modifying the atandard 
earninga equation to incorporate the aervicea provided and to 



357 



3V> 8 



■ 



"control- for th. l.v.l of h.alth in aoaa fashion. Hanc , : 
(1) Ln Y - a + bK + cX + dH + « 

V i. th. Individ, -min,., u> L . tt . 
potion, K i. 4 v . ctor of hu „ n =4pltal variaMM ^ 

b tr ' " rvic *" x u • - — - w 

background variablaa h 4. 

and d ara tha intarctt 

nrarcapt and paraaatar aatiaataa for tha 
raapactiva variabla.. cieariv i *w 

ClMrl *< ^ th. aba.nc. of a control for 
haalth this nodal an**.,.. * 

oa«l .uff. r . fr oa oaitt.d variable, bias. xhl. will 

incraaaa tha aagnituda of • r . n ,.H 

• of a, randaring all paramatar astiaatas 
•fficiant and will 

win also altar tha magnitude of any 
paraaatar eatiaataa whota varishi. i. 

variabla i. corralatad wi*h haalth. 
0 in ar.. t h.r.. than, i. in th . prop . r 8p . cif ^ , f 

CUMt ' h ^ lth -t in a r...p. cification fcf ^ 

supply aodala. 

Typically, aconoaiata sati*.*. i ^ 
_ , «»tiaata labor forca participation 

»od.l. (Doa.ap.r.on.or.ornotP), Xabor su r . ly mod . ls (How 

nation, (imat we. tha cUanf. hourly wag . m . ?) ^ ^ ^ 
300 iata a.t only provida. inforaation o. wa.Kly cli.nt aaming. 

" ° f h0Ur » «d th. hourly wag* -at. 

Givan tha paucity of data about cl-.nt aamina. 

c aarninga, ona should 
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int.rpr.t any r..ult« with prop.r «K.ptici.B. r-.ua w. shall 
proe..d to «CMi„. th. varioua aathoda aaployad l n pr.»'ou. 
atudi.. to a«tia.t« h.alth. 

R.oant .cono»ic inquiri.. into th. iapact of Mn povar 
training initiative h.v. utilizad a »f ix .d aff.et.. framaworJc to 
..timata program ban.fit. (Aahanfaltar, Ba.aia, ana „. 
di.cu.aion in Ch.pt.r 3, . i„ „ uch , aoMf programMtlc inpaets 
of th. ^r..t„nt. variabi. ar. i.ol.t.d by „ M i„i„ g 
diffar.no. in «ming. prior to and aft . r progrM lntw . nWen 
Th. prior ..„!„,. llgur . lncorporat „ „ ny varlabl „ 
that .r. i„d.p.„d.„t of th. tr..t».nt variabi.. Onfortun.t.ly, 
with th. d..rth of information about pr.-progra. ..rning. for 
»o.t oli.„t. it b.oom.. i»po..ibl. to op.r.tion.liz. .ueh a mod.! 
in a VR setting. 

Rocognition of tha naed to includa a haalth m.a.ur. in tha 
aarnings .quation bags th. quastion of tha .xact sp.cif ication 
this variabi. should taka. Haalth is an amorphous conc.pt and 
ha. r . c .iv.d many diff.r.nt raprasantation. in th. lit.ratura. 
Balow w. will di.cu.s th. id.al h.alth/functioning m.a.ura. w. 
.nan r.vi.w pa.-, atf.pt. to op.rationali 2 . thi. construct. m 
pr...„ting a taxonomy of -.alth aaasura. w. ar. abl. to classify 
th... pravio-,2. .ffort. and id.ntify th.ir inh.r.nt shortcoming, 
both concptually and .conom.tr ically for th. purpos. of 
a.timating an .aming. .quation. w. will put particular .mpha.is 
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on dficUnci,. with th. »«.ur. curr.ntiy u..d by vs ag .„ci„ t0 
=U..ify clUnt dignity. w. vm .onclud. th. .. cti ,„ with a 
«.c»..ion , f Mrit . „ d drawBaeXi ei ^ punctionai 

A....».„t tnv.ntory, th. v.riabi. incorporate i„ our augMnt . d 
stata data baaa aodal. 

A. Past Attanpt. To Oparationaliza Haalth 

Abova di.cuaaad th« naed 

naea to control for 
h-alth/functionin, i„ .„ Mrnlng . ^. tlon . H . vln9 Mtibluiwd 

thi. n..d, w. turn „,w t, th. problWi of er .. ting . 0BBMptu . 

rZ 1 "" ad " lni ' t " tlV - 1 * -—th/functionin, 

v«i rt l.. Th. appropriate... gt , ^ ..^ ^ ^ 

i»P.ct or VR ..r^.. on cu . nt ^ ^^^^ ^ 

h..ith variaoi.. h „ go „. M for deMd g ^ ^ 

continu. t, ge ,„ qu .. tlon> u . £o aMMr r ^ iri 

haalth vari&bla changa. 

Th. «„ t probl „ ln „ Mtlng s vsriabu ^ ^ 

h «ith. Thi. probl „ i. not trivU1 . Aooordlngto ^ 
Thi. difficulty of cono.ptv.Uzin, h..ith i. p. rh . p . Mjor 
=on.tr.int on th. d.v.lop».nt and u ..f„ ln ... of h „ lth 
indicator..- ^.tt., „. alth i. d.fin* .ith.r accordin, t0 „ 
.....««t of "did condition or of functioning, of cour.. 
«ch of th... concption. of h..lth «y h. d . flnwl ln Mj)y 
diff.r.nt w.y.. Por . XMpl ., ^ ^ ^ 
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vary from th. dichotoaou. mortality ind.x.. oft.n us.d in 
.cono»ic. ,tudi« [ S .a P.raon.] to tha ovar 100 condition 
clarification. u«d to c.tagoriz. tha diaablad by tha RSA. 
Moraovar, tha l.ttar conoaption. of haalth - functioning - may b. 
rafinad to account for dlff.rant i.val. 0 f functioning, ..g. rroD 
tha Uvai or i„d.p.„d.nc. at ho., (.bility to dr..., toil.ting, 
to.) to th. ability to infract w.U with oth.r. i„ tha 
workpl.c.. Dafinin, haalth, th.n, i. not . trivial i.. u ., „d i, 
th. fir.t .tap i„ cr..ting a haalth variabla. 

Tha fir.t lime in th. chain of haalth i. a condition 

cl".ific.tlon , * Mdlcal of a phy.ic.l, ,„ t .l or 

•aotion.1 aii„ nt . Sucn , oonaltion My ^ ^ 

r.f.r. to .. . -pathology- [Laabrino.] . -Pathology ... „ay b. 
th. r.,ult of infction, ..tabolic iabal.no.., d.g.„. r .tiv. 
di..a.. proc...... tr.uaa, or oth«r .tiolow.- * diagno..d 

condition aay t0 .„ iBp , irMnt , d . p . n<llng „„ ^ ^ 

th. condition. uv.i two j. l roalrMnt , which indlcat „ 
Phy.iologic.1, an.to.ic.1 or «nt.l lo.. or oth.r abnoraaliti...- 
An iap.ira.nt .ay i..„ to a functional ll.lt.t lon. d.finad a. an 
inability to ^rfor. phy.ic.1, ,.„t.i or actional activlti... 
Th. world HMlth organization (WHO) d.fi„ition. «r. al.o.t 
id.ntic.1 wcapt for diff.r.nca. in noaancl.tura. gt . wart 
dafinad functional .t«u. a. -th. parforwnc. of (or th. capacity 
to p.rfora) . ■ . y ot acti viti.. ^ , r . nonMd fgr ^ 
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oood phy.ic.! hMlth .. t,.,. „. fiv . cat . gorU> of 
'unctionin,, ..lf-c.r. .ctiviti... .oMllty, phy.ic.l .ctiviM.. 
rol. .ctiviti.. (mrk , aetaal or hou .^ old activltlM) J 
l.l.»r. .ctiviti.. tat^rtj. „. would . ivUfy taxoneBy 

l nd dUtin,uUh ,roU 4 " iviti 126 activity u n it.tlon. . 

Msisatioa.. ». w„ 0 lab . lt a . dlMbluty what w 

functional limitation. 

" i. lUcly th.t l f on . ia ltalt- ln ^ ^ 
P.rtor. b .. lc aotivitiM> QM wouid ^ ^ uait ^ ^ 

J- .ctiviti.. u.u.n y r. gair . tunctionlng b . yond> Qr ^ i a t 

f.r.„t fr °" tunc "-in» r.quir.,, f6r baaie actlvitl „ 
UV.X flv . ln th . ehain Qf h#am ^ diMbuity ^ ^ 

in WHO t.r».. Di.^u,, UBOtan eat<gory ^ 

on .oci.! nora . and , conoaic factoM a< w<ii m ^ 
indivi.u.L. job a « lvlty 11>ltationa- ^ cannot ^ oM _ to _ 

on. =orr.. P on d .„c. b .tv..„ . functlonal llxitttim and a 
ability. ,or .x„ pla , th. .... b . R x problM andurad by 
Pr..id.„t Kra> . 4jr whil. ln offlc . Bi?ht r „ d . r a doc)c tferkar 

coapl.taly diaablad [BarJcovitz N«eH t^-w . 

Lo*rjcowitz, Nagi, Laabrinos] . Tha "chain of 

haalth in aoci.ty" i. auaaarizad in Pigura i. 



362 



FIGURE I 



Tha chain of Haalth in Society 
ETIOLOGY 



WORK INJURY 

\ 

\ 



/ 



/ 



/ 



\ 



\ 



\ 



\ 



CONGENITAL DYSFUNCTION CHRONIC DISEASE 



\ 



\ 



CONDITION CLASSIFICATION (L«v«l 1) 



IMPAI 



FUNCTIONAL 



/ 



/ 



/ 



/ 



— RSA R-300 

— Bartal and Taubman 

MENT (Laval 2) 



LIMITATION 



ACTIVITY LIMITATION (Lev«l 3) 

— LFI 
—PULSES 
—RAND 
— Barthals 
— FLS 

— SJcill Indicators 
— PSFS 

— MoaJcovitz and McCann 
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B. Op.rationalizlng Haaltii via a Functioning seala 

*» nation of how to craat. a conc.ptually appropriat. 
haalth vari.bl. =. n b . r . phra .. d .. feUow<! ^ point in ^ 

Ch4ln 4 * *° h..ith ? oaoioin, on thi. „. rr ,v. 

con-id^x, th. ef . ppropriat . hMlth varl4MM 

•n.ly.i. o f tn. Upaot o f v» on eU . nt ^ 

. ...aura ot h..lth a ...„ ln , job ^ ^ 

that ........ h .. lth . t 4 ln ngur> x such ^ ^ ^ 

' ^ »~-*"* «««.*. h..lth . tatu . at lavala , . 3 
"".inly not ...... tn. . xllt . nc . or Qf ^ 

1-1 5, . Haaitn .... ur «, at , . , tfoul(J pr<>babiy ^ 

Pinpoint a. p . ct . ef ^ ^ ^ ^ ^ ^ 

vocational capability and thu. ..rning.. 

T».r. ar. „ny . xa ^ lM whar , Ba41eal ^ ^ 

irr.l.v.nt i„ .xpi. lning „, leytblllty anQ aan)lng . ^ 

.x.»Pla, according to c™. and Athal.tan [1981, p. 299]! 

not i.u'TcoXnallor Sr^iS? f, 01 ?" 4 h "« <•« 
handl. p.rc.ptu.l tiSto, S j^il"^"?! l . c,n «P«*, w.l" 

tha ability to ralata to7th.r^aoo^. no <*i»9 about 

«nviron».nt.l .y.tta. FunotioSl!*:!: voc »«<"»l .kill., or th. 
can pinpoint iuoT problSfiS^.; !?:*"* n ?' on «*• °«>»r hand? 
.i-iuritl^ ™, ^fcJSnM 3&SS d^o..°. to tti 
H..lth -»«d at i.v.i s uould ...... tM narrwiy ^ 

clianf. voc.tion.1 .t.tu.. Th.t u , th. .t.p , r o. i. v .i « t0 
l.v.l 5 involv.. th. i.po.ition o f v.ry .p. clflc M 
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tachnological factor, clcly a..ociat.d with particular job.. 
It i. only at tha 5th laval that Pra.id.nt Kannady and tha 
dockwork.r would b. .......d diff.r.ntly, in th. .xaapi. ,i v „ n 

«bova, that i. th. dock workar i. di..bl.d, whil. jj* i, not . 
our .n.ly.i. of v* ..rvic.. i. int.r..t.d in h.alth functioning 
ralatad to work in g.n.r.1 way., w. to Uolat. (and r.»ova, 
th. aocioiogicai in „..„ ing ^ iatlumc , 0( 

functioning on a.rnin,.. such an ......,.„t would provid. th. 

»o.t appropriat. haalth .aa.ur. for d.tarainin, «ployability and 
.amino, pot.nti.1. A particular diwbility »y b. ov.rco*. with 
th. provi.ion of v* ..rvic... ^ knowl.dg. of .uch a 
diaability »ay b. a ,l.l„ dlng inaicator of th . iapaot of ^.^ 
p.r a., on futur. labor fore, participation. 

Th. id..l haalth variabl. d.pand. crucially on th. confxt 
in which it will b. u..d. B art.l and T.ubaan ..w fit to d.fin. 
"« id.al haalth con.truct . . . a. 0 „. tn4t Ma>ur . d on ^ 
continuou. ..trie .11 bodily or biological function.." ci.arly 
th.y ...k a l.v.1 two variabl. i„ our .chama. S1 nc. w . ar9 
int.r..t.d i„ i„v..tigatin, vocational liaitation. of cli.nt. 
r.c.ivin, rah.biiit.tion ..rvic, w. ...k a M .. ur . 4t . nign . r 

l.v.1 in th. -chain." Barkowit. ha. daf in.d an idaal haalth 
variabla aor. auitabl. for our analy.i» : 

continuouj? not'dionorSou. "Indl^nfoiV* ^"•tifl^i., 
a particular job, rSJvSt to . * r "J<»ir«Mnt« for 

th. l«bor M rkat, inSIo^ndlnt^! ^; ,U ^ r •?• nt • of "»«ioning in 
not particiSta'in tha^Soor'forcf,^?..:^.? 0 « 

365 



J< > 



Uta B«Kowitz, our ldMl hMlth varl4bu 

on Z " tlMtin ' ^ « * .^c 

on labor aarkat outcoaa. a »«rvica. 

— * ^ . P . cme , '; n t a ' ur ; of — 

•I— f that «. nM ^orpor.t M .ooio-.cono.ic 

— whl c h ~ ;:;z rl : y ~~ to - 

>n „ , r * 1,V>nt to "rtat outco... 

M».t .xi.ti„ g h .,ith !„„.„. „..., 

' *■ or 3. on. typ. of i na .x u ..d which , 

«... - .„ _ ltt jt^" r: 

™«r. 4r . nuwrou. drawb«cjc. which ..v. » h 
— UUM. for ourpurpo.... Byth . lrv4rv "* ~ k ' th " 

i"0«.. «. v «y crua. bin4rv . ^ n " Ur ' BOrtSUty 

— - ^ ln n>tur *' sn<1 »l»o ignor. .n 
non-r.t.i dyfunction.. Mor . ov . r , w . ^ >U 

— - . ion,^ data ;. t r • 

mortality a.a.ur.. fro. con.id.ration. 

Anoth.r .xaapl. of a i w , 

condition clarification A 

xw.ification .cha... Thi. haalth variabl. ela«i« 
•ach cli«t according to ov.r loo a. d i i cl... lflM 
by thaRSA Tn. I condition, a. d.finad 

f ^. RSA. Tnat th. variabl. i. not th. M . t ap propriat . for 
our analy.i. i. .vid.ncad by th. .ar»in 

7 *** ""ling, .quation a.timata. 
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pr.aantad balow using altarnativ. haalth variable. 

Thar. at. nuaarou. datioiancia. with tha condition 
cU.aifio.tion .oh™, u..d by th. rsa i„ d.t.rainin, oli.nt 
i»P.ir».nta. rir.t. aartai and Taubaan not.d with r.oard to 
thair indax - th. Pr ... ne . ot . ^ # 

particular di.aa.a: 

Our aaa.ura of haalth diffar. ^ , 

ways. Firat, va hav* n« J r °* id * al ° n « in aavaral 

paaaing of . o ;. £r..££iS° a"n2 £! °! ST**!** °th.r than Ihl 
any curaa or ra«iaaionS K2«E *° " 0t knOW if nava baan 

baing .0 diagnoaad Third f S?±«.f P, "°? can ba 111 without 
Known, random maa.ur.rn.nt mlrtt agn ?; U can ^«ng. A. i. wall 
indap.nd.nt variablalT w±?f if ^"alatad with tha trua 

^mm, win biaa coafficianta towarda zaro. 

A aacond difficulty with thi. m.a.ur. i. that whil. it i. 

•xog.nou.ly d.t.rminad by a phy.ieian, th.ro i. no atfmpt to g.t 

at th. vocational Imitation cau.ad by th. condition. For our 
Purpo.aa, w. ar . sol . ly concra-d yith w inabiuty ^ ^ 

variou. a.p.ct. r.lat.d to wor*, ragardi... of thair atiology. 

Diffarant cli.nt. may hav. th. .am. functional limitatior i . 

raatrictad u.. of an arm, with varying cau... of th. limitation. 

Thia limitation could b. du. to art hHf<. 

«• aut co arthritia, an amputation, a 

musculo-akalatal inlurv *i-o t> 

injury, .tc. . Howavar, th.r. i. no way of 

Knowing thi. und.r th. .xi.ting ind.x uaad by th. VR ag.ncy. 

A third probla. with thi. format i. that it cannot account 
for multipl. caun. or outcom.a, .xc.pt through th. p r ...nc. of a 
..condary condition. Thi. mutual axclu.ivity .ff.ctiv.ly rula. 
out infracting multipl. impairmant., which tog.th.r ar. what 
typically cau.a th. cli.nt •• vocational limitation. 
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A final ahortcoaing of auch a ap.cification is that the 
binary natura of tha condition cla.aification 

Many of cha indaxaa that attampt to a..... fun ^< t 
^ , " aaaaaa functioning do ao 

at l«v«l 3, th. l.v.1 of activity limitation „ 
l«v»i a 4 w A "»"ation-, aa oppoaad to 

4 ' job activity limitation.. Th. li.t «, w 
lona Tha li.t of such indaxaa ia 

long. Many of th..., including PULSES Barth.i. «... 
Lif. s*.i Barthal., th. Functional 

*** Seal., th. Prog^ad Sugary of Actional statu. th. 
Ko*lcovitj «nd us,., , «atu», th. 

KcCwn i„d„ and skul ln<si 

functioning with r.m.ct to th 

P t0 *"* •°-«*"«> ".ctiviti.. of daily 
living- (ADL) tH.ip.rn ind d4lly 

— lo ^.. Uh . lpf " 1 - "~ — - 

M i:r tion " * •• * by « - 

«. L Ch ° r "' ^ — « 1 

' f ,0] ' ^ ~ — - 

«t.gori.. of global funetionai 

Wtt condition including di...... ot th . ^J' * 

n.urologic.l dl.ord.r. u .t.nd. , , 

f..d * , ""-car. .ctivtti., (drink, 

«. .tc, d.p.„d.„t n.im y upon u^ !Ub Action, l .t.nd. 

U ^ aCtiVltiM ' *™ — - Aowjr iJ 
action, s .t.M. for , x COKpanmtm 

comunlction isd vi«ion e . 

.t.„a. , . Sxerstorv function. .„d s 

t. • for int.il.ctu.1 .nd „otion.i ! t S Mlitv, .upport fro. 
fMlly unit .nd fin«nci.l .bility. 

Th. H^d H ..ltn tB . ur . nc . study funetion<ii >tatM ^ ^ 
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•lightly beyond th. .lapis ADL seals., combining a functional 
limitation! battery (mobility, physical activities, role 
activities, ..if-car.) and a phy.ical capaciti.. battery 
[Stewart] 

The sicknss. i mpact Profile al.o goe. b.yona the .tandard 
ADL m.a.urs. But thi. in.trument ha. been criticized for its 
imprecise - According to ^ it -u. : „ ultiplj| Wtional 
activiti.. within the sa». gu.stion which may be p.rform.d at 
different lsvsls Q f function." [Jetts] 

Crewe a.tt Athslstan's Functional Lif. Scale ss.sntially 
assssss. l.vsl 3 functioning, according to Cr.ws: 

indiSiSual's U SSliS to^^A ^ an 4 tati ^ »«"urs of an 
activitiss which ar. « :2«- P rt i cipat * in a11 basic dailv 

Th. arsir a „„S.rinS;d^Snf?f th ' <* human beiSgiT 

horn, activities? ou£i£ .2R}i} 0n ' activitiss of daily living, 
•cals appsar. 'to be v2rv and ,ocial ^erection. The 

ovsrall iff.ctivsSs.1 oYl r^Mi??**? * "" n ' of "■•"ing the 
individual te wsrydav i tat ion program in returning an 

factors which would L till do " not d€al witn »««y ot ths 

potential, howi?2r ?o? Ea^'lV^ aiploymS? 
this seals S3 .till fsS^Silt diab€tlc ?i9ht i^ors well on 
[Crew.] -till facs grsat problsms in finding work. •• 

Thsrs ar. ssv.ral d.ficisnci.s in utilizing ths.. activities 
of daily living .cai.. a. a h.alth construct in an .aming. 
equation .p.cif ication. Ons major shortcoming i. th.ir sapha.i. 
on physical functioning and mobility which n.gl.ct. many of th. 
mental and s.otion.1 a.psct. of vocational functioning. Given 
ths high psresntag. of vocational rehabilitation client, who 
•xp.ri.ncs th. latter form, of dy. functioning, this would rsnd.r 



369 



3S0 



M. in.ppropri.t. for our purpo.... Mor . ov . r( „ 

3-Xowit, ... now. th . r . t . net n . OMMrUy a ^ 

b.tv..n i„^ ility to p«for. .ueo «, , WU . « rtluty to hold 
down . fuli-ti.. job . RMMb . r 

a «"ir« B««»uro» which 

— r.:r - — - — — - — 

...... tM , "*" Ur " hSV * b " n — to 

It T 0t h " lth/ — — inciuo. th. 

th w..t v ir , inla Pr . UBlnary Msgnoitic ^ • 
scaiaa i B thua haipfui. 

ooun..T MI d " i9n * d t0 V ° e " l0Ml ^"".tion 

- «—UW. Sine, ooun.oior. My not b . J. 

ZT ne " of varlou ' dlMblin ' cond — - « — " 

it ;v ; p,rtin,nt vocati ° Mi ~ °< » *>«., 

... motion.. Aeeerdlng t0 £r . v . ^ 
originator* i 

«U«?" SLS?^,*^ '..cription of 

which n««d to b« tak«n f y not b * "odifiabla but 

~h.hiUt.tion Pl .n. "ttJS'Srt'jSrtSSr *" <Uv « 1 * i *9 « 
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Th. two .tr.ngth. of th. FAI vi.-a-vi. th. other fflMlurti w . 
hav. wcaain^ ar . ^ it iu covm .. lor a „.„. d Md ^ it 

•xaain.. actional and a.ntal functioning, a. a coun.alor - 
a...... d mnr, of vocational limitation., tha FAI avoid, th. 

•ndog.n.ity probl- that ari... with ..lf-a...... d B . a . ur „ ^ 

th. pwbu. of th. .xc^ingly narrow focu. of phy.ician - 
asiutad miaiuru. 

Th. pr<*l«M „ ith th . m „. thrM . f0W Flrst( 
.d-iM.tr.tion of th. FAI r.quir.. .xt.n.iv. knowl.dg« or th. 
cli.nt on th. p.rt or th. coun..lor. ihl. „y „u.. probl.™ or 
th. ,.n.r.l .ppilertiuty or th. mv.ntory a. w.U lt . int . r . 
r«t.r r.ll.Muty. s.cond, it. virtu. . di.gno.tic too! to 
...... . v.ri.ty or dialing condition. i..d. to occa.ional 

lack or .p.ciricity i„ ...... Mnt For mtmlmi th . W1 oontsins 

only on. gu..tion about vi.ion, whil. th.r. .xi.t M ..ur.. with 
» b.tfry or *...tion. r.l.tin, to .any di«.r.nt a. P .et. or 
vi.u.l acuity. „.!««, to thi. probl.. i. th. third .hortccing 
or th. fax. Th. .can, or r..pon... i. ii» lt . a to four di.cr.t. 
v.lu.. („„ to thr..) which ..y lack d..ir.d ..n.itivity or th. 
d.gr.» or runctioning. 

Th. ind« or W.ll-B.in, i. .or. .ophi.tic.t.d y.t, ror our 
Purpo.., 1... u..rul th.n oth.r ind.x.. th.t ...... h ..lth at 

l»v.l «. rat. ln . truMnt y,. lml of phyiical 

d^runction in pny.ic.1 .ctlvity, .ability »nd .oci.l .ctivity. 
It al.o ........ .xp.ct.d rutur. runctioning. According to 
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prob^Ui".. 11 "^";,;"^^ *° °« function and th. 

.xp.ot Moy of iSMro^.^.^ 1 !, .rs. SJ, "* 

Th. .p.cul.tiv. .i„.„ t in thi. in.tru,„t di.tinguLh.. it fro. 

oth.r., y.t it i„. pproprlat . „ y,. b „ u of sn 4xpl4natory 

variabl. in »n .arning. .quation. 

Th. Pr.lUln.ry Di.gno.tic Q u..tionn.ir. att«pt. to ...... 

th. function.! c.p.citl.. of a p . r . on in tmn . of Mployn . nt _ 

that i. l.v.1 4 functioning. m ,.n.r.l, it cov.r. cognitiv. 

functioning, phy.ic.1 U »it.t ioM , » otlonal runctionln , ( 
notivation and .oci.i, , conomic .„„ p . r , onal 

CHori.rty, rt cov.r. ....„ti. lly tn . aaM «... ,. ^ ^ 

two in.trua.nt. diffr, how.v.r. in that th. PDQ r.li.. h.avily 
cn ..lf-r.port.d .v.luation whil. th. FA1 i. .trictly coun..lor 
a«....d. Th. probl«. inh.r.nt in a ..if-......*, Ma . ur . ar . 

discuasad balow. 

Th. final imi a .v.l 5) i„ our c.in 0 f h.alth/functioning 
1. di«bility. Th. problM with incorporating Ma , ur ., of 
di.«bility i„ our .ch«. i. that what i. ob..rv.d i. th. 
int.r.ction of th. c«pi„ nm . b . tv ..„ miMeoM|ie| 
dwoaxaphic and functional linitation variabl... n. B0 . t 

pr W .l«,t h..lth ««.ur.. u.«l in ..ny .conomic analy... «. r . 
tho« th.t w.r. ,l«n.d fro. av.il.bl. .urv.y. , UC h a. th. H.alth 
In.ur.nc. Study ana th. social s.curity 3urv.y of Oi.«bl.d and 
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Nondi.abl.d Adult.. Th... h.alth ..a.ur.. con.i.t of .,a.ur. e 
»uch a. th. "matar of b.d-di.ability day." or "rwtricfd day." 
aa w.ll ..lf- rat .d work li.it.tion. .nd d.cl.r.tion. of h.«lth 
.. ».x=.U.„t-, -, 0 od-, -f.ir-, or -bad". a. Lufcrino. not.., 
•xog.„ou. h.»lth ind«« can b. =r.«t.d fro. any of th. fiv. 
l.v.l. w. h.v. imnnmii fcr dUrtlutyi Such dlJabluty 

..a.ur.. do not r.fl.ot an individual.. l.v.i of w.ll-b.i„, but 
rath.r th.ir occupational .tatu. or ta.t. for worx. 

on. of th. » £j or flaw. win, .uch M«.ur.. i. that th.y cannot 
obj.ctiv.ly di.c.m b.tw..n diff.r.n=.. i„ h..lth l.v.l.. Two 

individual, with vaatly dif,.r.nt functional capability nay 
d.cl.r. th. M .iv„ .quauj, v „ k ^ f ^ 

diff.rin, .conomio opportuniti.. and con.tr.int.. Thu., th.r. i. 
no indication of th. actuU ..v.rity of th. i.p.ir».nt und.rlying 
th. p.rc.ption of h..lth. In .p.ci,yi ng th. ..rning. .guation 
with .uch a haalth ..a.ur. th.r. will b. a , r .. t d.al of 
h.t.rog.n.ity, r, .Iting i, i. r „ Mount . of mcontrolUi 
variation. 

in th. .... v.i„, th. fact that two p.r.on. with th. .... 
"tru." h..lth l.v.l «ay vi.w th«..lv.. in diff. r .nt .tatu. of 
w.U-b.ing, or that on. p.r.on rata. th«w.if niaifd ln or 
amount of worx" whil. th. oth. p.rc.iv.. that th.y .r. -unabl. 
to wort .ltog.th.r» M x.. ..if BM . ur . Mrt 
inappropriat. a. . contr oi for haalth in th. ..t.t«tion of an 
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•arning. aquation. Mor.ov.r, a. Chiriko. and Na.t.l ob..rv.: 

•xpl.in.d, nawly, r.ductioni in lrtSr"«ppJy.'** b,havi « to b. 

A. oth.r .concic .t«di.. C I«brino.,P.r.on.] co„c.m.d wltn 
th, iabor fore, pwt.tcip.tion d.ci.i.„ of di.abl.d p.r.o„. h.v. 
•hown, .ocio.cono.ic condition. „y in<luo . . p . r . on t0 d . clara 

ln ^»«lth. Th. probl„ with incorporating .uch 
«..«.. into .„ Mmlng . ^ tlm . p . ciflcatlon u ^ th<y 

r..«it in .Uul^ity bl „. Inclu>ion of iueh 

•lt.r th. ^ lt »d. .i^menc. of th. d..ir.d p.r.«.t.r 
'.tiaata. b.ing inv.«tigatad. 

C. Oth.r crit.ria for a H.alth Variabl. 

in th. fir.t part of thi. ..ction w. ..ntion.d two crit.ria 
that .houid b. u..d to .vaiuat. h..ith ind. :I ... Th . flr . t , that 
it ....ur. h.aith at th. appropriat. w . hav . di<cu .„ d ^ 

so.. d.tail. a. „ oona , toat lt b# adnlnl , trativaly {Malbit 
in t.r». of ti«, .on.y .„d ....„. r tralnlng< 

di.cu..ion. ror on., «. ...„„. whi=h ^ ^ 

"Pirlcal data for Lrg. , Mpl .., « . low co . t . ^ in . truMnt 
shouid not ta*. too ,uch tU. to ad»i„i.t.r. a. lmval of 

th. ......or i. .1.0 l»port,nt. s. lf -.„.... a ln . trUMnt . er , >t , 

pot.nti.l ,ndog.n.ity probi™., di.cu...d b.low. Phy.ician- 
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assessed instruments tend to be those aimed at medical diagnosis. 
Counselor-assessed measures are thus most appropriate for labor 
market studies. it is also important that training of the 
assessor (be it physician or counselor) nor be too time consuming 
or costly. Of course, the instrument should also exhibit 
significant inter-ratar reliability. 
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III. Data and Variable Daacription. 

cxucT/r* dsta Mt ' forward,d to u - * « ~ 

1 " tl C0Un " l0r ' *" - M1,COn ' ln - v — 

ZT s * rvie *" for cu - nt - — - - 

11 7 July ot im - Purin ' ttu int — 1 ' — 

and tha counialor-adniniat.r.d «.< 

in action to tn *"~' t InV * nt0ry ' 

h * usuai ciw - — 

.y.t.r 11 ; data Mt di " ,rs trM *■ " and " <i — 
ill anoth,r ,t,ni,icant - p - ct - Th - »~ ** — 

information on all eii.««.„ 4. 

„„. .. _ y " r - For thi » "<=u«to.lz«d- Wisconsin 

T' ,lth,rin ' pro — tf - " - - - 

s.P*«*.r IMJ , irr .. p . ctlv . of ciojur< ^ ^ 

consaquanca, tha saapla include ,.n * 

P lnclud » d cl i«nt» of different status in 

ths program . 

sp.cmc.ii,. .o„ of tt . cli . nt . surv#m ^ 

r.=.ivi„, Mrvie „ ana v . r . d „ l9Bat . d a< stiu aotiv< ^ 

......... . lul . r to hiv . . ucc . Mfully co . pm<d th4 
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rehabilitation services, or unsuccessfully completed the 
program. Of the 1,670 clients sampled, 524 (31.4%) vera still 
active in the program, 782 (46.8%) were successfully 
rehabilitated and 364 (21.3%) were not rehabilitated. 

The decomposition of the data set by VR program status is 
important because analysis of the impact of service, on earnings 
requi.es client earning, dati upon completion of the program. 
Client, who were .till active in the program can obviously not be 
included for the purpose of such an analy.i.. Al.o, earnings at 
closure were not reported for those client, who unsuccessfully 
completed the VR prograa. Unfortunately, they must al.o be 
excluded from analy.i. 0 f the benefit, of program s.rvic-s on 
earnings, even though they may obtain demonstrable gains from the 
program. 

While v« must; exeiud* the actives and non-successes from the 
earning, equation estimation, there wa. no reason to exclude them 
from sstimaf -i of a health/ functioning variable. There i. ample 
evidence that non-succ.e... eventually report earning, [see 
Chapter 9, RSA-SSA data link] . Furthermore, those client, who 
were .till receiving ..rvice. will at eom. point be closed out of 
the program .ither successfully or un.ucces.fully , and therefore 
may eventually report earning.. using the information on the 
health statu, of all client, .hould thus not bias the estimation 
of the impact of the health variable on the reported earnings at 
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ClCUT. Of .UCC M . fUl cU . nt ,. 

On th. othT hand, non-.ucc... ful cll . nta 
•till activ. i„ , h th °" vho ware 

.„„ U10b .. rv ^ u VKU iz — 

pro*-. in ... Mtin " : EiCh « — 

Motivation to „ or)t M ° n * • ub "»Pl«- i... 

" work ' P*r««v.ranc. 
iapact. of th. .v-, *** """"ad 

— t„.t J. d ; n o : T that 4 clUnt - ~* — 

unob..rvabl y aaw . n ' » y dlff , r 

or training Iy,t - MtlC "^ - • — r.c.i.in, 

- -Uru: r;r on of th - * h ~ - - — - 

-Tin, on tn. .2 ' r, " arCh - r) - ~ 

th. .amino. i.„i of ^ 

-... ontol . to ^ mt «- • « i. not 

My diffw in th). eolUg. .auction 

in thi. un= s «.ur.d .l.mont fro. ell . M . 
work adJu.tMnt training „ <=««nt. r.c.ivi„g 

training. To attaapt to ..<-<..> 
°f a.rvl=.. vitncut **""•*• Mrnin » i»P«t. 

without accounting f or th. h<« 
unob..rvabl.« .v diff.r.ne. in 

•rvaoi.. anong th. cohort, i. un.ound. 

S.cond, if w . find that 

•raga. of th. variabiaa ar. 
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<UM«r«nt among th. .tubuaplu, on. can conclude that thaae 
cohort. v.r* not randomly a..ign.d. H.nc, it 1. inappropriat. 
to u«. th. utlMtu of th. impact of a.rvic. variabl.. on 
earning, for on. .ub.a.pl. to draw a concision about th.ir 
impact, on th. oth.r .ub.ampl... al . ^ that „. anaiyJe 
th. M«w i„ th. ,ub-.a»pi.. fer all th . varlabl . a tnat ,„ 
tr.dition.lly incorporate in ..rnin, ^, tloII MtlMtlon .. 

Th. dwogr.phie .nd .ocio.cono.io ch.r.ct.ri.tic, rsx and 
FAI di.ability clw.ific.tion. .. w.ii a . . arvic „ racaivaa for 
in. ...pi. of 1670 .r. pr...„t.d b.low. Th.y .r. d..crib.d 
bri.fly , ir .t tor th. tot.l ».»pi., than for aub .. aBpl „ 
di.tlngui.h.d by v* program .t.tu., i... the. who .ucc.fully 
compl.t.d th. program (.t.tu. 26), the who did not compl.t. th. 
program (.tatu. it or 30) and tho.. .till .ctiv., r.c.iving 
«rvic. (.tatu. 10-24, . For „ch v.riabl. w. p.rfor».d a t„t 
of .ignificanc. of th. diff.r.nc. of m..n. aero.. .ub-...pl... 
Th... r..ult. ar. pr...nt.d in th. tabl.. flow. w. will al.o 
bri.fly aiacu.. th. «tp.ct.d impact of .ach variabl. on cli.nt 
earnings. 

DW ' ographie Variably 

Th. demographic variablw includ. client aga at rafarral, 
rac. and .ax. rabl. 13-1 .umaariz.. th. ».an value, for th. lull 
sample and toy program closure statua. 
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TABLE 13-1 



(fw. . s»« or ,.«, SImS" mntSSmm, 



DCHOCRAttHC 
V At! ABLE S 

ACt AT REFERRAL < TEARS) 

Race (t wurre > 

«X (X MALE) 



MEAN VALUES 
FOt TIC 
FULL SAMPLE 
<N ■ 1670) 

tntstatn 

30.2 
92.7 
62.4 



MEAN VALUES 
FOt 

SUCCESSES 
<N « 782) 

3ZZ3ZC-SS 

31.9 
94.0 
62.5 



HEAM VALUES 
FOR NON- 
SUCCESSES 
<N * 364) 

e====sra= 

30.3 
67.1 
61.5 



TSTATISTICS 
FO* THE TEST 
OF DIFFERENCES 
I* THE MEAN 

s:su:st-tz8 

2.00 * 
3.53 * 
0.32 



KAN VALUES T -STATISTICS 
i<* STILL FON TNE TEST 



ACTIVES 
(N « 524) 

vtttczrii 

27.8 
94.7 

62.7 



OF D1FFEREKCE3 
IN THE MEAN 

6.20 
0.51 
C.09 



* Denote* difference at the 5X level of •iceilfkine* 

t Mir iCe !? ,f,Jl f flhort th€ "on succetsful 
and the still active cohorts respectively 



ha* 

Th. avarag. „a of th. olLnta in th. total aaapl. wa, fairly 
young - Ju .t 0 v.r thirty y.ar. - with alaoat 38% bain <, les3 
than 2, ju . t 0 var 15 % ora.t.r than 45 yaara ot aga. Th. sub- 
saapl. of au=o„.fui ly rahabilitatad oliant. had an avarag. aga 
that wa. aignifioantly highar (alao.t 3 2 y. ar ., than both tha 
ncn-.ucc..... (30 ,„„ ^ ^ ^ ^ 

raoaivin, a.rvioa. who .v.r.gad 2. y..r. of (s .. Tabl . x on 

da.ogr.phio =h.r.=t.ri.tio., . Not only 1. th. .vara,. .,. l0 „er 
f« th. aotiv.., but „. alotributlun of thU , ub . Mapl . u 

*or. «*.w.d toward low.r than th. oth.r.. Sp.olfio.lly, 
°v.r 75* of th. aotiv.a „. r . ^ 34 , COBpsr . d ^ only ^ 

third, for th. oth.r .ub-.„pi... A. oth.r oh.r.ot.rlatlo. will 
.1.0 illu.tr.ta, th. .a»pi. c , oli.„t. .till raoaivin, a.rvio.s 
ar. invariabiy r.o.iving ao«. aduoationai ..rvio.. and thua it i, 
not aurpri.ing that th.y „« y b . you„,. r . 

Traditional ..rning. aquation. [Hinoar] ba..d on huaan 
capital thaory hav. po .it.d that th. i»p.ct of ag. on aaming. 
should b. gu.dr.tio. Thi. iB pU.. tnat „ , pn|ffl g . t , ^ 
on. oan «p.ot to .xp.ri.no. inor.aaad .amlng. but that th.y 
will L.or..,. .t a d.or...ing rata. i„ oth.r word., th. rataof 
inora... 1„ .amlng. daolina. a. on. and th. ao=u»ul.t.d 

■took of hu^n o.pit.l -d.pr.oi.t.... For a oli.nt.1. that i. 
pr.do.in.ntly ..nt.lly iBpalr .,, th. .xp.,t.d i„p.ot of ag. c „ 
earning* ia !«•■ certain. 
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Race 



A ^-t 93 * ot tha clients sampled vara whit , Th 

sanpla I. co ,mr^ . Tha to *al 

coapriaad 0 - aucca.aful and st _ 

t^t v .r. . 0 a. ?4% vhit . . th sub-aaaplaa 

wnic « and tha non«aucca*««. v 
•« -it.. wa . . , t . tl " p — on ly 

th. . uco ndth . non . ' • i9n1 """ ««-«nc. 

- lv . . ucc ... lub .. Mpi - — 

.i*>«ic.n„ y dlff „. nt " *•»— « xhi.it a 

cohort.. co »P«"ion th. n th. oth.r 

impact of rac. 

— . conoBlc ln J , - h » th. eJ 
1 in hu.. n ca pU a " 4i 7 " *— - » W 

— — ..t . 8rnin . ' bl ; criBination ' - - - - 

— . - .;; r: b ;i 1 ::: thin ~- 

nagativa. ^ackn.sa" on aarning. ia than 



Sex 



— cohort co„t.i„. a r . utlv . ly J""' «" -- 

- — . ,t.ti.tic. lly .^ t z :zs' t 

-P.ri.on with th. r.,.r. no . , roup of _ *- 

Th« impact of o.n*., ™J>«bilitant.. 

9 .n d .r on .arnin,. ha. aiao b .. n th . ^ 
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of numerous «conoaic studies. Tht findings from such studies are 
that woman .am less than men. Differences in earnings may be 
attributed to less worK experience, lower investment in human 
capital, job discrimination as well as other factors, we expect 
to find an inverse relationship between "famalenessH and 
earnings. 

Socioeconomi c Variables 

The socioeconomic variable, include years of schooling 
completed, client marital status and reported earning, at 
referral to and clo.ur. from th. program. The av.rag. values for 
the variable, are presented in Table 13-2. 
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TABLE 13-2 



ElffFtK « «•«»»« » STILL ACTIVES 

(FROM A SAMPLE OF 1,670 CLIENTS OF THE VfSCONSlN ORS) 



socioetouoMtc 

VAttAILES 



EDUCATION (YEARS) 



HEA* VALUES 
FOR TUt 
FULL SAMPLE 
t* ■ 1670) 



10.8 



MARITAL STATUS (% MARRIED) 29.7 



EARRINGS AT REFERRAL 
% REPORTING POSITIVE 
* AMOUNT, IF ANY 

EARNINGS AT CLOSURE : 
X REPORTING POSITIVE 
I AMOUNT, IF ANY 



12.8 
155.00 



45.5 
Va 



MEAN VALUES 
FOR 

SUCCESSES 
H * 782) 



10.V 
33.4 

?0.3 
16t_F5 

91.? 
160.08 



HE AN VALUES 
FOR NON- 
SUCCESSES 
(N = 364) 



10.6 



23.9 

12.3 

4.? 
n/a 



T STATISTICS 
FOR THE T£ST 
OF DIFFERENCES 
IN THE MEAN 



K10 



5 ?A * 

3,S4 * 
0 ^0 



p/a 
n/a 



MEAN VALUES ^STATISTICS 

FOR STILL FOR THE iEST 

ACTIVES OF DIFFERENCE 

(N = 524) IN THE MEAN 



10.9 



1./ 



5./ 



0.10 

2.56 * 

12.0? * 
9.80 • 

:/a 
n/a 



Denotes difference at the 5% level of significance 
bet**w the successful cohort and the non- successful 
and the still active cohorts respectively 
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Marital atatua 

For tha Wisconsin sample, only 2 s% of th. clients wer* 
married, approximately 50% ware never married, while the 
remaining 21% war. aith.r divorcad , s.parated or widowed, once 
again, it mu.t b. emphasized that the .ample consists of three 
het.rog.naou. cohorts. Th. cohorts diff.r.d .ignif icantly fro, 
th. av.rag. for th. .ntir. sampl. with ra.p.ct to marital status. 

Ov.r on-third of th. succ.s... w.r. marri.d. This 
statistically dif f.r.ntiata. thi. sub-.ampl. from th. others, 
wherein roughly on.-fourth of both cohorts w.r. marri.d. while 
th. still-activa. war. mora r.pr... nt .d by nav.r being marri.d 
(almost 60% v.rsu. 44% for th. succ.s...,, th. non-succ.sse. had 
a highar dagr.. of divorc. or separation, 23%, which i. almost 
twica th. amount for thos. client, still r.c.iving s.rvic... 

Marital statu, ia a variabl. that is typically included in 
labor fore, participation a.timation. but not in earnings 
equation estimation.. Th. th.ory i. that whil. b.ing married 
will hav. som. b.aring on whath.r a parson works or do.an't work, 
one. that p. r .on choose to work, marital statu, will not hav. any 
•ffact on th. 1.VQ1 of .aminga. For a population that is 
predominantly mantally or emotionally impaired it may be that 
marital atatue i. a proxy for coapatability, committm.nt, etc. 
Employers may valu. auch attributa. in tha wage offer 
determination. To th. .xt.nt that th.a. attributes have an impact 
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for a measure of the disabling condition, are the client earnings 
upon referral to the program and aftsr closurs fros the program. 
Unfortunately, currant data collection method, do not give 
msaningrul value, for these variable.. The earnings figures at 
referral and closure, if reported, « r . given only for the week 
prior to applying for service, and 60 day. after termination of 
services. These figure. « r . usually not indicative of either 
true prior or po.t VR earning.. (ror a fuller di.cu..ion see 
Chapter. 8 and 9.) 

in any event, 1... than 13% of the .ample reported po.itive 
naming, at the time of referral to the VR program. Of those 
with positive earnings, average earning, were $155 per week. Not. 
that only 1.;; 0 f th. still-active sub-sample reported po.itive 
aarnings at r.f.rral. This was not surprising given the 
prevalence of students in thi. cohort, who have little or no 
employment hi.tory. Moreover, every one of th... client, earned 
les. than $ioo p,r week at r.f.rral, with an average of $54. 
This differs substantially from the successful and non-successful 
cohorts, in which 20% and 12%, respectively, reported positive 
earnings. The average reported weekly earnings at referral for 
both oroup. were more than $150 and are not statistically 
significantly different. Of cour.e, the reported earning, for the 
rehabilitated and still-active cohort, differ dramatical^ . 

It was found that over 5% of the Statu. 26 cohort reported 
earning, of greater than $200 at referral, since the.e clients 
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wa« $160. j u .t under one-quarter of these reported earning lees 
than $100. The majority of the positive wage earners (51.2%) 
reported earnings between $100 and $200. Finally, just over one- 
quarter reported earnings at closure above $200 per week. 
Service Variables 

Thirty-nine different typo, of services were provided by the 
Wisconsin VR Agency. Those can be aggregated into five major 
categories: diagnostic, education, training, restorative, and 
other, (which include, maintenance, transportation and other 
ai.cellan.ou. service.) . Tl . percentage of client, receiving a 
particular ..rvic. and its average dollar value are presented in 
Table 13-3 below. 
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TABLE 13-1 SERVICES 



type or 
service 

RECEIVED 



SiJKSSR « w C ,n SSES ' "W-««ISKS A NO STILL ACTIOS 
(FROM A SAMPLE OF 1,670 CLIcMTS OF f HE WISCONSIN ORS) 



MEAN VALUES 
t ^m THE 
FULL SAMPLE 
(N - 1670) 



MEAN VALUES 

FOR 
SUCCESSES 
(N = 782) 



MEAN VALUES 
FOR NON- 

SUCCESSES 
(N = 364) 



TSTATISTICS 
FOR THE TEST 
OF DIFFERENCES 
IN THE MEAN 



MEAN VALUES 
FOR STILL 
ACTIVES 
(N * 524) 



T STATISTICS 
FOR THE TEST 
Of DIFFERENCES 
IN THE MEAN 



DIAGNOSTIC; 
X RECEIVING 

% AMOUNT RECVD., IF AUT 

EDUCATIONAL : 

X RECEIVING 

t AMOUNT kHCVO IF fi%y 

RESTORATIVE: 
X RECE'VINf, 

% AMOUNT WCVT , »f W 

TRAINING: 

X RECEIVING 

t AMOUNT RECVD w IF art 

MAlNT . , TRAK^I>ORT ft 
X RFCFIVIMG 
t AMOUNT PrfVT , :f 



85,1 
24S.V 

25.8 
iOfi3.3a 



TO. 2 
4^ S 1 



19.1 



316.48 



S4,7 
222.7 

15.2 
65£ . 75 



It. 5 
46*1 



20,2 
026.48 



45 3 
7A3.9* 



82.7 
261.27 

7 0 

264 . ?? 

5 3 



79 < 20 



141 63 



0.83 
1.98 * 

3.73 ♦ 
494 * 

3 56 * 

2.94 * 
1.23 

5 ^2 * 
6.10 ♦ 



87,4 
278. 



54.* 

1 V- 7 



21 ? 

55.5 
1061 



1.42 
3.11 * 

15.53 * 
6.96 * 

0-89 

0.27 

0.51 

5.65 * 
5 16 * 



TOTAL SFPVt 



1170.83* 



875.13 



449.96 



7,18 



18'«9 



*0 38 * 
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* Denotes difference at the 5X level of significance 
between the successful cohort and the non- successful 
and the still active cohorts respectively 
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TABLE 13-4 



TESTS OF THE DIFFERENCES IN MEAN VALUES FOR IMPAIRMENT PREVALENCE 
AMONG THE THREE COHORTS: SUCCESSES, NON-SUCCESSES AND STILL ACTIVES 
(FROM A SAMPLE OF 1,670 CLIENTS OF THE WISCONSIN DRS) 



TYPE OF 
IMPAIRMENT 



VISUAL (X IMPAIRED; 
HEARING (X IMPAIRED) 
ORTHOPEDIC (X IMPAIRED) 
AMPUTATION (X IMPAIRED) 
MENTAL (X IKPAIPED) 
INTERNAL (X IMPAIRED) 



MEAN VALUES 
FOR THE 
FULL SAMPLc 
(N « 1670) 

4.4 

4.6 
27.7 

2,2 
47.1 

14.1 



MEAN VALUES 
FOR 

SUCCESSES 
(N * 782) 



4.9 

5.6 
25.6 

2.6 
48.1 
13.3 



MEAN VALUES 
FOR NON- 
SUCCESSES 
(W = 364) 



2.7 
1.4 
26.4 
0,8 
56.3 
12.4 



t-stati:tics 
for the test 
of differences 

IN THE MEAN 



1.83 
4.14 
0.29 
2.35 
2.61 
0.44 



MEAN VALUES 
FOR STILL 
ACTIVES 
(N = 524) 



4.8 

5-2 
3*. 7 

2,5 
39,1 
16.4 



T STATISTICS 
FOR THE TEST 
OF DIFFERENCES 
IN THE MEAN 



0.07 
0.37 
2.38 
0.08 

\54 



* Denotes difference at the 5X level of significance 
between the successful cohort end the non- successful 
end the still active cohorts respectively 
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In our sample, 47% were classified as mentally impaired,. 
Just under 28% were orthopedically impaired and 14% were 
classified as having other impairments. The remaining three 
classifications accounted for only about 11% of the 
sample. 

When the condition classifications are examined across 
closure status, some dramatic differences emerge. The 
stratification by disability classification for the successful 
cohort and the overall sample are remarkably similar. This 
implies then that this cohort must differ from both the non- 
-accesses as well as those still receiving services. indeed, we 
find significant differences in several impairment groupings. 

First, it should be noted that the non-successes have 
significantly lower representation in the sensory disabilities - 
vision and hearing - as well as in the amputation classification. 
Of course these are the very classifications that make up only 
one-ninth of the disability classifications for the entire 
sample. The clear implication is that while these disabling 
conditions do not comprise a large component of the VR caseload, 
if a client with such an impairment is accepted for services, 
there is a much better prospect for a ••successful" outcome than 
for the other conditions. 

Given the low proportion of physical impairments, it is not 
surprising to see the non-successes over-represented in the 
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mental and emotional disability categories. While less than half 
of the success cohort was diagnosed with such an impairment, r /er 
56% of the clients not rehabilitated were reported as having iome 
form of mental impairment. The two cohorts did not differ with 
respect to either the proportion of the loosely-defined 
orthopedic or internal impairment classifications. 

The success and still-active cohorts differed in the 
prevalence of other disabling conditions. Most noticeable is 
that less than 40% of those still receiving services were 
diagnosed with some mental or emotional condition. Furthermore, 
while only one-fourth of the rehabilitated group had an 
orthopedic impairment, almost one-third of the still-actives were 
diagnosed with such a condition. This cohort also had a 3% 
higher proportion of clients with an internal impairment, 
although this difference was not significant. 

On the whole, it can be seen that the still-active group is 
over-represented in the physical impairment category as opposed 
to the mental or sensory classification. An inference can be 
drawn that these clients have low levels of education and a 
relatively mild physical disability which makes them eligible for 
such a regime. Of course with only the condition classification, 
it is impossible to glean much useful information about the 
severity of the disabling condition. For this, one requires some 
form of health/ functioning measure, which the Wisconsin data set 
provides us with in the Functional Assessment Inventory. 
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C. Functional Assessment Inventory Results 

The FAI consists, in part, of thirty questions that 
attemt to assess physical, mental and emotional limitations. 
There are also some questions that address the client's 
vocational capabilities. The instrument was administered by the 
client's v» counselor. For each question the client receives a 
score of zero to three, indicating no impairment, mild 
impairment, moderate impairment or severe impairment. 

For some of the categories, the scoring requires little 
rater judgement, while in others rater discretion is imported 
F-r example, the vision variable relies iargely on an eye 
examination, with different acuity levels assigned to FAI scores, 
on the other hand, the variable titled -effective interaction 
with people" requires the rater to distinguish, for example, mild 
impairment ,- l8 somewhat awkward or unpleasant in social 
interactions") from Doderate inpairment ^ ^ ^ 

skills necessary for effective interaction", . m spite of the 
demand on counselor discretion, evidence has shown the FAI to 
exhibit a high degree of inter-rater reliability. (A bt 
Associates) . 

in examining the results of FAI, it is necessary to look 
at three different aspects. First the question of whether or not 
a client has a particular impairment will be addressed. it may 
be that the mere presence of an impairment has a significant 
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impact on eventual client outcome. The prevalence of the various 
impairments can be found in Table 13-5. 

The next issue is then to determine the severity of the 
impairment for those clients with a given limitation. This 
measure can be reported in two different ways. The percentage of 
the entire sample with a given degree of severity for each FAI 
item is reported in Table 13-5. The percentage of clients with a 
particular degree of impairment severity, if they report some 
impairment at all, is then reported in Table 13-6. 

In addition to looking at the functional limitations for the 
full sample, it is important to examine any differences that may 
arise within the three cohorts that we have established. Since 
we have constructed our health/fui^tioning index using the entire 
sample, any correlation between impairment and closure status 
will be worth noting. it may be that there are different 
prevalence rates for the 30 FAI categories among the three 
cohorts. These prevalences and a significance test of the 
differences in these rates are reported in Table 13-7 It may 
turn out that the same percent of clients in each group have a 
specific impairment, but the severity of the limitation will 
differ. This difference in the severity of the impairment for 
the various cohorts will be examined in Table 13-8. 

Let's first look at the impairment prevalence for tha full 
sample as reported in Table 13-5. In six of he thirty categories 
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TABLE 13-5 



FUNCTIONAL ASSESSMENT INVENTORY RECJlfC 
FROM 1670 CLIENTS OF THE WISCONSIN 
DIVISION OF REHABILITATIVE SERVICES 

NUMBER & PERCENTAGE OF CLIENTS WITH NONE , MILD, MODERATE £ "■r."^ i - 



.'.r/ 'RED : PERCENT IMPAIRED: PERCENT 



FA! VARIABLE 


HOHC 


OF TOTAL 


MILD 


OF TOTAL 


VISION 


1516 


90.8 


86 


5.2 


HEARING 


1567 


93.9 


57 


3.4 


AMBUL A T I ON • MOB 1 1 1 T Y 


1197 


71,8 


345 


?0 7 


UPPER EXTREMITY FUNCTIONING 


1454 


87.1 


139 


8.3 


HAND FUNCTIONING 


1424 


85.3 


187 


11.2 


COORDINATION 


1370 


82.0 


237 


14.2 


MOTOR SPEED 


1217 


72.9 


340 


20.4 


CAPACITY FOR EXERTION 


868 


52.1 


499 


30.0 


ENOURANCE 


1152 


69.1 


375 


22.5 


LOSS OF TIME FROM WORK 


1218 


72.9 


359 


21.5 


STABILITY OF CONDITION 


635 


38.0 


699 


41.9 


LEARNING ABiLITY 


1134 


67.9 


260 


15,6 


PERCEPTUAL ORGANIZATION 


1359 


81.4 


263 


15.7 


MEMORY 


1377 


82. 5 


229 


13.7 


LANGUAGE FUNCTIONING 


1467 


87,9 


151 


9.0 


LITERACY 


1278 


76.5 


251 


13.3 


SPEECH 


1475 


88,4 


uo 


3 . 


JUOGMENT 


976 


58 4 


T j j9 


32.3 


PERSISTENCE 


1142 


68.4 


418 


25.0 


CONGRUENCE OF BE HA* I OR WITH REHAB GLS 


1193 


71.4 


364 


21.8 


ACCURATE PERCEPTION OF CAPAB/UM1T 


1037 


62.1 


q 06 


30.3 


EFFECTIVE INTERACTION WITH PEOPLE 


1090 


65.3 


397 


23_S 


SOCIAL SUPPORT SYSTEM 


1153 


69.1 


412 


24.7 


PERSONAL ATTRACTIVENESS 


138^ 


83.2 


254 


15.2 


SKILLS 


617 


36.0 


667 


39.9 


WORK HABITS 


1141 


68.4 


362 


21.7 


WORK HISTORY 


614 


36.8 


727 


43.6 


ACCEPTABILITY TO EMPLOYERS 


621 


37.2 


7A6 


44,7 


ACCESS TO JOB OPPORTUNITIES 


834 


5CL1 


613 


36.8 


ECONOMIC DISINCENTIVES 


13^0 


81.6 


2:3 



^PAIRED: 


PERCENT 


IMPA ! kLC : 








jOCRATE 


OF TOTAL 


SEVERE 


0 ? 






/ L 


c .6 




1 . ft 


0 1 r * 


0.55 


23 


1 e 4 


22 


1 -3 


0 ' 1 


0.49 


92 


5.5 


34 


2.0 


0.3^ 


0.73 




/ 

H ,C 


/ 

0 


0.4 


0 1 8 


0,54 


LI 


c.o 




0 7 


^ . » V 


0 50 


J J 


Tk X 


c 
G 


0 r * 


0.22 


0.52 


101 


a n 


1 9 
1 c 




0 35 


0,63 


263 


K « 
1 J,'J 




t * ^ 




0 89 


102 


6.1 


Vr 




*] ' r i 


0.76 


43 


I 6 






0 *\ '> 




310 


1? 0 










• 9 1 


11 u 






n <- , 


0 90 


A 7 


1 < 

C . ,J 


r 




r- - j 


0.49 


60 


7 * 

_ v 








0.5 J 


<5 


1 








C 52 


1 21 










n 7 j 


i ■> 




- 1 






U } - 












130 




- r 








8- q 




« 






0 £5 


78 












108 


6. j 








''' d 7 


1'.3 


8 6 


!* 






^ / r 7 


59 










J 63 


21 


1.3 








0 A? 


261 


16,* 








f, 89 


W 


0 7 








0.73 


262 


If 7 








■\83 


ell 


M . T 1 


1/ 






0,85 



4 '.7 
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over 85% of the clients had no impairment. These categories 
include hearing and vision, speech, language functioning, u sr 
extremity functioning and hand functioning. For vision and 
hearing less than ten percent of the sample were reported to have 
any impairment at all. one possible explanation for the small 
number of clients with impairments within tnese largely physical 
or sensory functioning categories is that the client is assessed 
while "utilizing whatever adaptive equipment may be available to 
him," such as eyeglasses, hearing aids, wheelchairs, or 
prostheses, it is also possible that the presence of these 
functional limitations do not make a client a suitable candidate 
for rehabilitation in Wisconsin. For instance, a blind client 
may be referred to an agency outside the purview of VR. 

At the other end of the prevalence spectrum, in nine of the 
FAI categories more than one-third of the clients in the sample 
have some degree of impairment. These include mainly variables 
that assess emotional and vocational aspects of a client's 
functioning. Specifically, skills , work history , acceptah .lity 
to employers and stability of condition were areas of functioning 
where more than 60% of all clients sampled were assessed as 
having some impairment. Between thirty and fifty percent of all 
clients were assessed to have some impairment in the areas of 
economic disincentives, capacity for exertion, accurate 
perception of capabilities and effective interaction with people. 
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flWCTIOMAL ASSESSMENT I ^VFNTO'Y ?s< 
FROM 1670 CLIENTS OF 7 He w'lSCGKIri" 
DIVISION OF REHABILITATIVE SERVICE? 

DEGREE OF SEVERITY OF I^I^HM" 



FA I VARIABLE 

VISION 
HEARING 

AMBULATION -MOBILITY 

UPPER EXTREMITY FUNCTIOMING 

HAND FUNCTIONING 

COORDINATION 

MOTOR SPEED 

CAPACITY FOR EXERTION 

ENDURANCE 

LOSS OF TIME FROM WORK 
STABILITY OF CONDITION 
LEARNING ABILITY 
PERCEPTUAL ORGANIZATION 
MEMORY 

LANGUAGE FUNCTIONING 

LITERACY 

SPEECH 

JUDGMENT 

PERSISTENT 

CONGRUENCE OF BEHAVIOR WITH REHAB G» S 
ACCURATE PERCEPTION OF CAPAB/LIHIT 
EFFECTIVE INTERACTION WITH PEOPLE 
SOCIAL SUPPORT SYSTEM 
PERSONAL ATTRACTIVENESS 
SKILLS 
WORK HABITS 
WORK HISTORY 

ACCEPTABILITY TO EMPLOYERS 
ACCESS TO JOB OPPORTUNISMS 
ECONOMIC DISINCENTIVES 



NUMBER 
WITH SOME 
IMPAIRMENT 

153 
102 
471 

215 
246 
300 
453 
793 
516 
452 
1035 
535 
311 
293 
202 
392 
193 
694 
528 
477 
633 
579 
515 
281 
1 053 
528 
1055 
1047 

?zo 

307 



PERCEPT OF 
ALL CLIENTS 
WITH SOME 
IMPAIRMENT 
CN = 1670) 

9.2% 
6.1% 
28.2% 
12.9% 
14.7% 
18.0% 
27.1% 
47.9% 
30.9% 
27.1% 
62.0% 
32.1% 
18,6% 
17,5% 
12.1% 
23.5% 
1 1 . 6% 
41,6% 
3\6% 
23.6% 
37.9% 
34,7% 

16.3% 
c3 1% 



If 

IMPAIRED: 
PERCENT 
HI LD 

56.2% 
55.9% 
73.2% 
64.7% 



.0% 
0% 
. 1% 



76 
79 
75 
62.5% 
72.7% 
79.4% 
67.5% 
48.6% 
84.6% 
78.2% 
74.3% 
58.9% 
72.5% 
77. 7% 
79.2% 
76.3% 
79.9% 
68.6% 
80.0% 
90.4% 
63.3% 
63.6% 
68 9% 



IF 

IMPAIRED: 
PERCENT 
MOOERATE 

28.8% 
22.5% 
19.5% 
32. 6X 
19.1% 
18.3% 
22.3% 
33.0% 
19.8% 
9.5% 
30.7% 
35.7% 
13.8% 
20.5% 
17.3% 
30.9% 
'6.6% 
18.7% 
16.77: 
16.4% 
17.1% 

(.'4 . r% 

17.3% 



IF 

IMPAIRED: 
PERCENT 
SEVERE 

15.0% 
21.6% 
7.2% 
2.8% 
4.9% 
2.7% 
2.6% 
4.5% 
7.6% 
11.1% 
1.7% 
15. 7% 
1.6% 
1.4% 
7.9% 
10.2% 
10.9% 
3.6% 
4.2% 
7.3% 
3.0% 
6.7% 
2.7% 
2.1% 
10.0% 
3.8% 
6.3% 
6.o% 
6.5% 
7.8% 
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From Table 13-6 we gain a different perspective. A closer 
look reveals that regardless of the prevalance of impairment, the 
degree of severity is generally mild . For 2 9 of the 3 0 
functioning categories, of those impaired, more than 50% were 
assessed to have a mild degree of impairment. Only for those 
clients with a learning ability dysfunction were more than half 
impaired moderately or severely. Moreover, for 28 of the 30 
functioning categories, the percentage of those mildly impaired 
exceeded the percent of those moderately impaired, which in turn 
exceeded the percent of those severely impaired. Thus, the 
relative prevalence of severe impairment was low* For only seven 
of the categories was severe -l m^* * 5-i-r rr, ~ v ^ i v, a „ 

10% of the clients with some impairment; only hearing exceeded 
20% (21.6%). 

Interestingly, the categories with a lower percentage of 
clients having some impairment had a slightly higher d egree of 
severity of impairment. Again, these are the sensory or physical 
functioning areas, e.g., hearing, vision and upper extremity 
functioning. This indicates possibly that more severs impairment 
in sensory functioning is required than for mental and emotional 
limitations to be eligible for VR. For the six attributes in 
which over 85% of the sample ^ad no impairment, of those impaired 
56-76% had mild impairment. Meanwhile, for the nine at + ributes 
in which more than one-third of the sample were reported to have 
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some impairment, th.. percentage of mild impairment ranged from 
63-80%. 

Some very interesting differences arise when the sample is 
decomposed into the three closure status cohorts and examined 
with respect to the FAX. Two different measures are examined 
within these cohorts. First, any differences in the prevalence 
of an impairment across cohorts were investigated. a test was 
then performed which looked for significant differences in the 
average severity of an impairment across the three cohorts. 

For instance, from Table 13-7 it can be seen that the full 
sample prevalence of visual impairment is 9.2%. This was 
comprised of the successfully rehabilitated cohort, in which 9.7% 
of the clients were reported to have a visual impairment, and the 
non-success and still active groups, which averaged 9.3 and 8.4% 
respectively. From the reported T-statistics it can be seen that 
there is not a significant difference in the prevalence of 
blindness between the success cohort and the other two. 

However, there is a difference between the groups with 
regard to the severity of the visual impairment. From Table 13-8 
it is seen that the average severity of blindness for the entire 
sample is 1.63. This represents a degree of impairment gauged to 
be closer to "moderate" than "mild" by the counselors for the 
sample. Thus, for the rehabilitated cohort the average degree of 
severity of 1.50 indicates a level of impairment mid-way between 
mild and moderate. This degree of impairment is not 
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significantly milder than the average score of 1.5S that was 
recorded for the non-success cohort. It is significantly less 
severe than the 1.89 average recorded by those clients still 
receiving services who were reported with some level of visual 
impairment. This implies that the more severely visually 
impaired clients require similar services that are of longer 
duration than the already-rehabilitated clients or that they 
receive a different 
service mix altogether. 

There are numerous differences among the three cohorts when 
compared via these prevalence and degree of severity measures. 
Let's first concentrate on the differences h©tv«en the 
successful and non -successful cohorts. First, observe that there 
are 16 FAI categories in which the rates of impairment prevalence 
differ significantly in the statistical sense. In 15 of these 
items the non-successes had a significantly high er prevalence 
rate. All of these items are concentrated in either the 
emotional, mental or vocational functioning categories. The sole 
category that the non-successes had a significantly lower 
prevalence rate was in the hearing category. 

For six categories not only was the prevalence rate higher 
but there vas also a greater degree of severity when the clients 
were reported to have the impairment. These FAI items included 
emotional categories such as judgment and social interaction and 
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TABLE 13-7 



FUNCTIONAL ASSESSMENT INVENTORT RESULTS FROM 1 670 CLIENTS 
Of THE WISCONSIN OIVISION OF REHABILITATIVE SERVICES 

TESTS OF THE DIFFERENCE IN THE PERCENTAGE OF PREVALENCE OF AN IKPAIRMEH! 
AMONG THE THREE COHORTS: SUCCESSES, NOW SUCCESSES AND S11LL ACTIVES 



*A| VAR I AStE 

VISION 
HEARING 

am0ul a i ion posllitt 

upper cxtremi it funcfignimc 

MANO 'UXC'JONING 

coordination 
?otor speed 
capacity for Exertion 
ewourance 

LOSS OF TIKE FROM \K>SK 
STABILITY OF CONOinCN 
LEARNING ABILITY 
PERCEPTUAL ORGANIZATION 
PE*CWY 

LANGUAGE FUNCTIONING 

LITERACY 

SPEECH 

JUO GHENT 

PERSISTENCE 

CONGRUENCE Of GEHAvtCt J\ I H SDiAO CL 
ACCURATE P^CEPTION Of CAf>AB/Lf , * 
EFFECTIVE INTERACTION WITH PEOFL* 
SOCIAL SUPPORT ST5TEM 

r£n>UNfcU AIIKALI I VtMt ^ 

>riLLS 
VO*K HABITS 
VOXK HISTORT 

ACCEPTABILITY TO EHFLOYtfrS 

access to job orroRTUHints 

ECONOMIC OiSlwCEMTIVES 



NUMBER Of 
IMPAIRED 
CLIENTS IN 
VR SAMPLE 
trziimil 

153 
102 
471 

215 
246 
300 
453 
793 
516 

452 

1035 

535 

311 

293 

?02 

392 

694 

520 

477 

633 

579 

515 

201 
1053 

S20 
105b 
10'.7 

810 

'07 



X OF ALL 
VR CLIENTS 
IMPAIRED 
<N • 1/70) 

*».2 
i 

28. T 
12. v 
H.7 

io.o 

27.1 
40. C 
81.0 
27.1 
62. n 

32.1 
10.^ 
17 5 
12.1 
23.5 
IK* 
-1 6 
31 6 
20 6 
37.9 
34 7 
i i r 

16,9 
63 ) 
31.7 
63 2 
62.5 
jQ 1 
13 6 



NUMBER OF 
SUCCESSES 
IMPAIRED 

Klltlllll 

76 

56 
205 
105 
114 

139 
190 

350 
221 
192 
470 

246 
UO 
136 
101 
173 
91 
314 
226 
202 
201 
262 
?'<; 
122 
437 

2:0 

420 
461 
374 

13; 



X OF ALL 
SUCCESSES 
IMPAIRED 
<N « 782) 

9.7 
7.2 
26 
13., 
14.6 
17.8 
25.3 
44.0 
28.3 
24.6 
60.1 
31 5 
17.9 
17 t 
<2,9 
22.8 



NUMBER OF 
NON-SUCCESSES 



X OF ALL 

NON-SUCCESSES 

IMPAIRED 



T -STAI ISTICS 
FOR THE TES* 
OF DIFFERENCES 



15 6 
55.9 
23 1 
e .<, 7 
59 0 
47.3 
17. 1 



IMPAIRED 


(N » 364) 


IN THE ME A 


ixximritii 


IllXtttlllll 


"""»«« 


34 


9.3 


0.20 


12 


3.3 


2.58 * 


94 


25.8 


O.U 


43 


11 8 


0.76 


47 


12.9 


0.76 


59 


16 . < 


0.65 


101 


27.7 


0 06 


169 


46.4 


0 53 


VB 


32.4 


1 41 


109 


29.9 


1 09 


23? 


£5.1 


i tz 


136 


37 4 


J 95 * 


05 


23 4 


2 r? * 


77 


21 2 


1 40 


30 


10 4 


1 2i 


! ")P 


29 7 


? 44 * 


J9 


10 7 


0 46 


V 8 


54 4 


4 5? • 


',6 r . 


44 0 






39 6 




17! 




3 51* 


' 56 


42 9 




75 


ro ? 


2 11 • 






t, i * 


"6*. 


45.* 










26-' 


72 S 








2 j J - 


CO 


22 0 





STILL act; 



X OF HI 

ST ILL ACTIVES 

lHPAIRf.0 



T StATISllCS 
FOR *h£ If ST 
Of DIFFERENCES 



IRfO 


<N * 524) 


IN THE MEANS 












44 


a 4 


0.81 




55 


6.7 


0 33 




1 7 4 


33 2 


2 70 * 




63 


IJ 0 


0 24 




55 


1} ? 


G SO 




10? 


19 5 


0 77 




.5', 




s 61 




223 


5 '« D 


3 29 * 








1 25 • 




15' 


2 5 0 


1 7Q 








0 si 








^ "9 








0 70 








01 


O 






■* 37 


rH 






' C? 








- 42 




« - 












2 }„ 





















* DENOTES DiTfEREHC- AT THE 5X LC'Ei OF SlGNl'»t*fcf t 
BETWEEN THE SUCCESSFUL COHORT AND Tht UOH SU'"",'. 
AW IKE STlll <tU\t COHORT "iPECIKFL* 
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FA J VARIABLE 

Itti:::;:::: 

VISION 
HEARING 

AMBULATION MOBILITY 

UPPER EX I REM ITY FUNCTIONING 

NAHO FUNCTIONING 

COOftO! NATION 

MOTOR SPEED 

CAPACITY FOR EXERTION 

ENDURANCE 

LOSS Of TIKE FROH WORK 
STABILITY OF CONDITIO** 
LEARNING ABILITY 
PERCEPTUAL ORGAN I Z AT I OM 
MEMORY 

LANGUAGE FUNCTIONING 

LITERACY 

SPEECH 

JUOCMENT 

PERSISTENCE 

CONGRUENCE Of BEHAVIOR J\JH RErfAQ CIS 
ACCURATE PERCEPTION OF CAPA8/LIKIT 
EFFECTIVE INTERACTION UUH PEOPLE 
SOCIAL SUPPORT SYSTEM 
PERSONAL ATTRACTIVENESS 
SKILLS 
VOHt HABITS 
UORC HISTORY 

ACCEPTABILITY TO EMPLOYERS 
ACCESS TO JOO OPPORTUNITIES 
ECONOMIC DISINCENTIVES 



"LWCER Of 
IMPAIRED 
CLIENTS IN 
VR SAMPLE 
<H « 1670) 



MEAN FAI 

SCORES FOR 
IMPAIRED 
VR CLIENTS 





ItlSEIK 


153 


1 .63 


102 


1.72 


471 


1.37 


215 


1.41 


246 


1.29 


300 


1.24 


453 


1.28 


793 


1.45 


516 


1.37 


452 


1.32 


1035 


1.34 


535 


1.63 


311 


1.17 


293 


1.23 


202 


1.36 


392 


1.51 


193 


1.45 


694 


1.26 


528 


1.25 


477 


1.31 


633 


1.23 


579 


1.39 


515 


1.25 


281 


1.14 


1053 


1 47 


523 


1.36 


1055 


1.M 


1047 


1.37 


030 


1.37 


307 


1.42 
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TABLE 13-8 



FUNCTIONAL ASSESSMENT INVENTORY »ESU!!* 
MOM 1670 CLIENTS Of THE UiSCONSU 
OIVISION Of RERA8IUTATIVE SERVICES 



AMOHC THE THREE COHORTS: SUCCESSES, HOH-SUCCESSES AMD <;!lll .,-liuc- 
r« OMIT THOSE CLIENTS „,TH AN .HTA^NT ,»"n« fZmon.no 



til ninn m 

NUMBER OF 


MEAN E/sl 




MEAN FAI 


T 


•STATISTICS 










SUCCESSES 


SCORES FOR 


NUMBER OF 


SCORES FOR 


FOR THE TF^T 


K. v L r « ~r 






T . . i r : s T : c s 


IMPAIRED 


IMPAIRED 
SUCCESSES 


NON-SUCCESSES 


IHPAIREO 


C 


F DiFFfPr^crs 




* ^ s £ ^ f * J 




^G- TV? TEST 


ISZtt till 




IMPAI, *D 


HON SUCCESSES 


i 


N THE MfANS 








_> oufitFhi 


76 












- - ■ - 


S ' " i AC 






56 


1.50 


34 


1 59 




0 c 


4 i 








205 


1.60 


12 


1 .25 




2 OS * 




' f;/ 




2 22 • 


105 


1.32 


94. 


1 31 




f» 17 


-I 


1 8< 




1 17 


114 


1.31 
1.20 


43 


1.51 




1 72 








i 64 


139 


1.17 


47 


1,32 




1 4S 








1 73 


198 




59 


1.?0 




0 >8 


l *2 






2 3$ * 


350 


1.20 
1.45 


101 


0.13 




i :r 




i 3^ 




2 63 • 


221 




169 


0.15 




C.47 




" 33 




3 20 • 


192 


1.34 
t .26 


118 


1,48 




i ^2 


179 


'.48 




0.96 


470 




109 


K31 




0.78 




1 3S 




0 11 


246 


1.32 
1.67 


237 


1.37 




1 2V 


'28 


' 4Q 




1.97 * 


140 




136 


1 77 




1. ?7 




1 35 




0 95 


136 


1 14 


85 


1.18 




C 61 




i 6; 




0 64 


101 


1.24 


77 


1.19 




0 76 








1 19 


178 


1.33 


35 


1 29 




0 ".^ 








r 1? 


91 


1.50 


-08 


1 58 




i n 








I :? 


3U 


1 45 




1 31 












r 46 


226 


1 23 


19C 


1.3? 












C 5! 


202 


1.19 


160 


1 














231 


1.25 
1,24 


U4 


* 37 














262 




171 


1 ?5 




o n 










245 


1.31 

1 20 


156 


1 4 7 




2 5.* 










1?2 




K6 


1.31 
















1 16 


7t 


1 "\ ? 















<?3 1 34 270 " 2 " 

«! J 50 ??; 



a (HE SCORIMC VALUES FOR THE FAI IMPAIRMENTS RA»r.I 
WERE A "0" CORRESPONDS TO NO IMPAIRMENT AND A " \ 
REPRESENTS A SEVERE FUNCTIONS IMPAIRMENT 
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OCtUfCM THE SUCCESSFUL COHORT AND fllf l/ON 'UCCfSSMn 
AND THE. STILL ACTIVE COHORTS RESPECTIVELY 



and acceptability to employers. 

Interestingly enough, the only category where the non- 
successec had a significantly lower degree of impairment was in 
the hearing item. This higher prevalence and degree of hearing 
impairment for the successfully rehabilitated cohort viz-a-viz 
the not-rehabilitated cohort is indicative of two things. First, 
VR has historically had very good success in placing the hearing 
impaired in competitive employment. One would thus expect a 
lower rate of "failures" for this category. The fact that those 
not successfully rehabilitated had a lesser degree of impairment 
may indicate that the hearing impairment was not the primary 
reason for acceptance into the program, but rather was ancillary 
to some more serious dysfunction. 

The differences between the successes and those clients 
still receiving services are not quite as dramatic but still 
support our contention that there are three dichotomous groups 
receiving rehabilitation services. First, observe that there are 
seven FAI categories in which the prevalence rates between the 
two cohorts differ significantly. The still-active group is more 
likely to be impaired in those physical and vocational 
functioning categories - mobility, exertion, endurance and work 
history and skills - that require a lengthy regimen of work- 
hardening. On the other hand they are less likely to have 
judgment or social support difficulties. This might explain the 
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tendency of this group to stay with a prescribed rehabilitation 
program for a longer period. 

There are seven FAI categories in which there are 
statistically significant differences between these two cohorts 
with respect to severity of disability. m each case the group 
still receiving services was more severely impaired than the 
rehabilitated cohort. in addition to the aforementioned visual 
impairment, those still receiving services tended to be more 
severely impaired in those functioning categories that indicate a 
need for work-hardening, or re-training. These categories 
consist of hand-functioning, coordination, motor speed, 
persistence and skills. other areas in which the two groups 
differed were interaction with other people and loss of work 
time. 

We have found that there are significant differences among 
the cohorts that make up the full sample. This is important 
because although we created the health variable using the full 
sample, we have estimated the earnings equation using only those 
who have positive earnings a^ program completion. Because of 
this difference, we must be careful not to apply the results of 
the empirical analysis in the next section to those VR clients 
who are not successfully rehabilitated. 
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^tion^"""^ ° f «» variable for earnlng 

A. No health variable. 

The result of preliBinary estimation usirg ^ e ^ ni 

esuauon Wlth0ut oontrolUng ^ ^ ^ ^ ^ 

,ave rise to the expected sign m deMgraphic ^ < 

:r;. but u ~« <« signs for training 

variable bias. First, we can't- t 

' «• can t be confident of the sign or 
»ag ni tu<,es of the parameter estates. For instance 
estates n ay be i„or„ i , stance, so « „, the 

coliinea , ln0rdl " ately hl *> " -"tea variables are 

collar (nonorthogonal, w ith inoluded var 

fKfl , „ Aaoies ' m this case 

the model attributes too murh ~~-. a ~^.. 

- — y power to the included 

variables, second, if the omitted variabl* ■ 

. , . ^ 6(1 variab le is orthogonal to 

included explanatory variabl M *u 

Y Variables ' then the residual error term is 
not random, violating an a «. BBf(( , ^ 

9 an assumption of the model, and the 
resulting standard errors *u 

< , f ° r th "' fining independent variables 

-11 be higher. Concomittants, the exolan^ 

, , tne explanatory power of the 

-ael as a whole will be reduced, evidenced by a lower R 2 T „ e R 2 

in -del l is . 23 , low even for , standard ^^^^ 

Most importantly, by excluding a measure of health ln 
esuiTnatinq the immnf 

unpact of serves on earnings, one fails to 

Anguish a ,ong clients of different severity of disability. 
W amounts of treatment for individuals identical except for 



TABLE * 13-9 
EARNINGS EQUATION ESTIMATION USING TWO DIFFERENT HEALTH VARIABLES 



DEPENDENT VARIABLE - 
LOG EARNINGS AT CLOSURE 



VARIABLE 

INTERCEPT 

SEW (HALE=1) 

RACES (MHITE-1) 

A6EREF (A6E AT REFERRAL) 

A6EREF2 (AGE SQUARED) 

EDYRS (YEARS OF EDUCATION) 

LURKACCP (LOG EARRINGS ACCEPT) 

TRAIN '* (RAINING SERVICES) 

EDUC (* EDUCATION SERVICES) 

RESTOR (S RESTORATIVE SERVICES) 

RSA IKPAIRBEHT CATEGORIES A 
VISUAL (IKPAIRED=i) 

HEARING (IKPAIRED=i) 

ORTHOP (IKPAIRED=1) 

AMPUTE (IHPAIRED=li 

RENTAL (IHPAIRED=1) 

FAI HEALTH VARIABLES 
JUDGMENT (FACTOR 1) 

MOTOR FUNCTION (FACTOR 2) 

COGNITION (FACTOR 3) 

PHYSICAL CONDITION (FACTOR 4! 

COIUfUNICPiXON (FACTOR 5) 

VOCATIONAL CUAL. '.FACTOR b) 

VISION (FACTOR 71 

SAMPLE SIZE 
R-SQUAREO 



MODEL 1 
NO HEALTH VARIABLE 

PARAMETER 

ESTIMATE T— RATIO 



3.6085 *« 14.6 

0.3267 « 6.1 

0.0099 

0.06* « 
-0.0001 « 

0.0198 i 

0.0462 « 
-0.0004 « 

0.0002 »* 

o.eooi 



710 
0.23 



I 



< DENOTES SIGNIFICANCE AT 51 LEVEL 
« OENOTES SIGNIFICANCE AT 1Z LEVEL 
O THE REFERENCE CATEGORY IS INTERNAL IMPAIRMENTS 
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O.I 
5,3 
6.0 
?.! 
3.6 
7. 

•0 • w 



MODEL 2 
RSA HEALTH VARIABLE 

PARAMETER 

ESTIMATE T-RATiO 



3,557 H S3,? 

0.3329 ft 6*2 

-0,002 0.0 

0.0613 ft 5.0 

-0.0002 ft 5.8 

0.0206 * 2.2 

0.0457 ft 3.5 

-0.0003 6,8 

0.0003 ft 3.6 

0.0000 0.2 



-0,0793 
0.2862 f 
0,1650 * 
0,4982 *t 
0.0734 



0.25 



0.6 
2.2 

1,9 
2.7 

0,9 



MODEL 3 
FAI HEALTH VARIASLu 

PARAMETER 

ESTIMATE T-RATIO 

3.5516 ft 14.3 

0.3295 tf 6,5 

-0.0447 0.4 

0.0628 ff 5.4 

-0.0009 « 5.9 

0.024! * 2.1 

0.0266 * 2.1 

-0.0002 ff 5.1 

0.0002 tf 2.9 

0.0001 0,9 



-0.0580 * 
-0.0766 ft 
-0.0S65 ft 
-0.1792 ** 
0.0!8< 
-0.2142 ** 
-0.0573 * 

710 

(,.35 



2,1 
2.7 
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assessed level of functioning would be expected to rssult in very 
different earnings impacts, Conversely, to bring about the same 
enhancement of earning in two persons of different severity of 
disablility obviously requires different amounts of services. To 
the extent that levels of severity of disability differ across 
clients, the omission of a health variable will bias the 
estimates of the impact of services. Tn model l, for every 

$100 of training services received, earnings are estimated to 
fall 4%. m the absence of a control for health, these results 
are not surprising. Specifically, The marginal impact of a dollar 
of services depends on the level of functioning of the client. 
The more severely disabled receive greater levels of services 
— , u« omission of a health variable would be expected to have 
a negative sign. 

B. The RSA variable for health. 

These problems of omission of a health variable from an 
earnings or labor supply equation have been recognized in the 
economics literature in the past decade. But the solution to the 
problems, that is the appropriate specification of a health 
variable, is not obvious. Typically, the ideal variable was 
specified theoretically, but its operationalization left much to 
be desired. The RSA health construct (model 2, Table 13-9) 
exemplifies the difficulty of properly constructing a health 
variable. Probably the most popular representation of health 



status is * diagnosis of illness. rhe RSA health variatle 

described above, is a three digit condition classification cog 

— thus a diagnostic classification, This variable was broken 

down into six categorical variables: visual, hearing, 

orthopedic, amputee, mental and other internal impairments. 

using other internal impairments as a basis, we can now interpret 

the impact of the other five impairment categories on earnings. 
2 

The R of the regression was raised slightly from .23 to. 25. 
Secondly, levels of significance did not change for the 
explanatory variables included in model 1, nor did the signs or 
magnitudes of the socio-economic and human capital variable 
parameter estimates. However, there was a 25% increase in the 
magnitude of the coefficient for training service*, aibeic tne 
sign was still negative. Also, the parameter estimate for 
education services increased by 50%. 

For the PSA impairment categories, hearing, orthopedic and 
amputee were all positive and significantly different from the 
basis group. A positive sign on these variables can be 
interpreted as -^asuring the impact of the presence of these 
impairments versus the basis impairment variable. As explained 
above, this significance issue depends on the choice of basis 
variable, and can therefore not be given an absolute 
interpretation. For example, an amputee will have a 49% 

higher level of earnings than a person of similar non-r.ealth 
characteristics wit* other internal impairments. On the other 



hand, the presence of visual and mental impairment.* „ e „ no t 
significantly different fro, the basis i„ terms of lffipact Qn 
earnings. clearly, then, this nealth variable ls not a 
particularly sensitive measure of the i„ pact of hea:th _ Qr 
functioning, on earnings. 

C Raw FA I scores as health variables. 

The FAI scores consist of the thirty scaled responses 
assessing different aspects of functioning. The simplest use of 
this information as explanatory variables is to incorporate each 
of the thirty elements as continuous variables in the earnings 
equation. This -del contains the usual battery of demographic 
and socio-economic variables as well as the 30 FAI proxies for 



The results of this estimation are unwieldy, but are in some 
ways an improvement over model l. „ 0 st of the demographic and 
socio-economic variables are still significant and of 
approximately the same magnitude. of the 3 0 functiona! 
assessment response variables, only ha nd functioning, 
coordination, endurance and work history were statistically 
significant at the 5* level. of these, three were of the 
expected negative sign, but coordination, inexplicably, was 

positive. The coefficients on * 

^ -rncients on ^ne functional assessment 

variables can be interpreted as follows: a one unit fall in the 
lev-- of, say, hand functioning brings an estimated reduction in 
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earnings of *27. There is no a priori reason that, zox example, 
work history would be expected to be significant and not work 
habits or acceptability to employers, both related areas of 
functioning, m the physical realm, upper extremity functioning 
and hand functioning are likely to be correlated. However, since 
these areas are related conceptually, and thus potentially 
collinear, we would not be surprised to find only one to be 
significant, with the T-ratios of the others reduced. 

This specification of the health variable lends little 
additional explanatory power to the earnings equation The R 
increased to .29 up from .23 in model 1. This is expected from 
simply having added 30 more explanatory variables to the model. 
Furthermore, 26 of these 30 are statistically insignificant, some 
because of the multicollinearity problem mentioned above*. 

This specification is also unwieldy and of dubious 
interpretive value, due to the design of the FAI. The FAI was 
structured to measure functioning of different general 
categories. But within each category several aspects are 
assessed. Thus we *-ould expect to be able to capture the impact 
of health, or functioning, on earnings, in a more aggregative 
specification. The non-orthogonality of FAI categories indicates 
that data reduction is possibly appropriate to give a clearer 
interpretation of the impact of functioning on earnings. 
D. Summing the FAI into one index. 

The simplest aggregation of the FAI response data is its 



summation into a single continuous index, ranging from o, for 
absolutely no significant impairments ,to 90, for severely 
limited in functioning in all the measured categories. This 
model includes such a specification of the health index as well 
as the standard socio-economic and demographic variables. The 
results of the estimation are similar in overall explanatory 
Power of the model, and the sign, magnitude and significance of 
the parameter estimates to the completely disaggregated model 
thr-.e specification. Not surprisingly, the coefficient on the 
cumulative functioning variable is negative and significant at 
the 1% level. The interpretation of this coefficient is that a 
on unit change in the functioning index is associated with a 2.7% 
change in earnings at closure. 

The problems with this specification of the health variable 
are numerous. First, as a linear specification, the model 
implicitly assumes the marginal impact of a one unit change in 
functioning is constant, i.e. the same at all levels of 
functioning. For example a person experiencing a decrease in 
the level of functioning from 10 to 11 is estimated to have 
his/her earnings impacted the same as a person experiencing a 
decrease in the level of functioning from 75 to 76. a priori 
there is no reason to think that either a log-linear 
specification, where the marginal impact of a one-unit change are 
increasing, or a sigmoidal representation, where the impacts 
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increase, reach a threshold, and then decrease, are not equally 
defensible as specifications for the cumulative index. More 
importantly, by summing the scores across functioning areas, we 
implicitly assume each variable has equal contribution to the 
change in earnings. For instance, the same decrease in level of 
functioning from 10 to 11 may be the result of a change in 
different aspects of functioning (e.g. physical, mental, 
emotional) for different clients, which may have dramatically 
different impacts on client earnings. While we saw above that 
including all 30 FAI functioning attributes as explanatory 
variable* was unwieldy and of limited interpretive value, the 
cumulative specification of a single linear scale masks the 
differential impact on earnings attributable to equal FAI score 
changes in different categories of functional capabilities. This 
gives us reason to believe that some intermediate level of 
aggregation of the FAI data may be a more appropriate 
specification of the health variable. Two possible methods of 
aggregation are principal components analysis and factor 
analysis. 

E. Principal components of FAI scores as health variables. 

Instead of working with 30 FAI variables, it is possible to 
transform these into a much smaller set of variables through a 
linear transformation. Ideally, we would want linear composites 
that have high correlations with the original variables and 
explain a lot of the variation among the FAI variables. This is 
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equivalent to maximizing the variance of the linear composite, 
i.e. extracting the most amount of variance possible in a linear 
combination, and given orthogonality of each successive princioal 
component. The object of this method is to obtain components 
which account for most of the variation in the original 
variables. If successful, „e win hava reduced ^ 
dimensionality of the FAI without a significant loss of 
information. Furthermore, this may lead to a better 
understanding of the original variables, in that it gives 
underlying structure to a seemingly amorphous group of 
variables. 

The purpose of principal components analysis is to represent 
the thirty FAI attributes in a smaller set of »c, basic or 
underlying functional categories. Thus principal component, 
analysis attempts to reproduce, with a smaller group of 
variables, all the information contained in the original 
inventory. The first principal component extracts a certain 
percentage of the variance from the correlation matrix of the 
original FAI data. The second principal component is orthogonal 
to the first, and extracts less of the remaining total variance. 
Each successive principal component is orthogonal to the previous 
ones, and extracts successively less of the total variance, since 
the variables were ..allied to the unit variance, the total 
variance of the correlation matrix of FAI attributes is thirty 
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units. If we extracted 30 principal components, we would account 
for all the variance in the standardized correlation matrix. Of 
course this defeats the purpose of the data reduction exercise. 
Using Kaiser's criterion, we decided to maintain a principal 
component as an explanatory variable only il it accounted for 
more than 1/3 0th of the variance, i.e. more than l unit of 
variance. Following this criterion, seven principal components 
were retained for use as explanatory variables in the earnings 
equation. 

The seven principal components extracted accounted for 61% 
of the variance of the FAI data. The first four principal 
components extracted 19.7, 14.1, 9.0 and 5.8 percent of the 
variance respectively, or 48.5% cumulatively. The remaining 
three extracted less than 5% each. m general, each principal 
component weights more heavily a different aspect of functioning, 
yet some of the principal components overlap. Thus we cannot 
claim that each principal component clearly represents a distinct 
aspect of functioning. For example, the first principal 
component had nearly equal correlations with 13 FAI variables, 
ranging in value from two tenths to three tenths with such 
diverse aspects of functioning as emotional, mental and 
vocational. Only physical functioning was not correlated with 
this component. Recall that the first principal component 
extracted roughly one-fifth of the total variance. Although 
this summarizes more of the information than that extracted by 
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any of the subsequent prAnciapal components, it still only 
extracts 20% of the information, not enough to provide a strong 
interpretation given the diffusion of the correlations between 
the component and the variables. T he second principal 

component explains 14.1% of the variance, compared to the 2 0.1% 
of the first principal component. Ten variables are 
correlated .2 to . 4 with the component. These comprise the 
areas of motor function and physical condition, different 
variables than the first principal component. Although this 
component explains a different aspect of functioning than the 
first component, it correlates weakly with too many variables to 
enable clear interpretation, similar to the problems associated 
with the first principal component. 

The third principal component is orthogonal to the first two 
principal components, but partly overlaps with the relative 
weights of the first principal component. Four of the variables 
with the strongest correlation with the third principal component 
are also among the variables most highly correlated with the 
first principal component. Again the correlation values range 
from .2 to .4 for these four. 

The fourth, fifth and sixth principal components account for 
a small amount of variance. They are negatively correlated with 
FAI attributes with which the previous three components were 
positively correlated. Furthermore the magnitudes of the 
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correlations were similar, albeit of the opposite sign, i.e. in 
the range of -.2 to -,4. Low FA I scores for clients should 
intuitively be negatively correlated with dysfunctioning. Thus 
it is not surprising that the later principal components are most 
strongly correlated inversely with the FAI data. 

The seventh principal component correlates highly only with 
the vision variable. Thus vision as a type of functioning, 
appears to be unrelated to other measures of functioning, as 
expected. 

F. Factor Analysis as a Health Variable. 

The purpose of factor analysis is also to reduce the 
dimensions of the data to generate explanatory variables for the 
earnings equation. But while in principal components analysis we 
assume the entire variance can be explained, in factor analysis 
we make a prior assumption about the portion of the variance that 
is common to all variables (and implicitly the portion that is 
unique to each variable) . in principal components analysis we 
seek to explain 30 total units of variance; in factor analysis 
some portion of this total variance is explained by a common 
structure, and the remainder is assumed attributable to unique 
elements of the 30 attributes. 

The method of principal components involves generating an 
observable linear transformation of the variables such that the 
variance extracted from the data is maximized. All principal 
components must be orthogonal to each other (i.e. independent). 
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Beyond this, there ia no formal model underlying this method of 
data reduction. As we have seen, the underlying components ar<u 
not readily interpret able. in factor analysis, on the oth«r 
hand, we estimate factor loadings, based on a model of the 
relation between underlying factors and the data. Furthermore, 
through various factor rotation techniques, it is possible to 
extract underlying factors which lend themselves to more 
meaningful interpretation than principal components. The 
concept of the underlying factor can be confusing, because of its 
unobservability and its hypothetical nature. 

First we must specify the particular form of the factor 
analytic model to investigate the impact of FAI on earnings. The 
initial step is to make an assumption about the prior 
communalities, that is, about the amount of total variance common 
to all variables. since the goal of the factor analysis is to 
derive final estimates of factor loaCs, we must first estimate 
the factor scores based on assumed communalities, then 
recalculate the final factor loads. 

Factor analysis using principal factor analysis with prior 
communalities set equal to one , a quartimax rotation method and 
the Kaiser criterion of factor retention, gave seven factors. 
The Kaiser, or mineigen, criterion specifies that a factor be 
retained only if it contributes to the explanation of more than 
the average amount of variance. since the thirty FAI variables 
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were normalized, the average amount of variance is one. Thus 
only factors extracting more than one unit of variance are 
retained. These factors have been assigned the names judgement, 
motor functioning, cognition, physical condition, communication, 
vocational qualifications and vision corresponding to the 
variables with the highest correlations with each factor. In 
general, we have applied the rule that a variable should b' 
accounted for by the name of the factor if the correlation 
between that variable and the factor is greater than .5. This 
minimum level reflects the fact that the FAI attribute has a 
shared variance of at least 25% with the underlying factor (since 
a load is a correlation between a variable and the factor, which 
squared and summed yields the portion of the total variance 
explained by that factor). The seven factors explain 18.23 units 
of variance. since there are 30 standardized variables, these 
factors explain 60.2% of the total variance. 

Using the factors as explanatory variables in the earnings 
equation 'Model 3, Table 13-9) gives a much different picture of 
the role of health in explaining client earnings. First, the 
overall explanatory power of the model is increased by roughly 
50%, from approximately .25 in the previous models to .35 in the 
current specification. This dramatic improvement indicates the 
importance of appropriately specifying health or functioning. 
Thus there is much less unexplained variation in earnings as a 
result of this more exacting specification. 
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Six of the seven factors used as the basis for explanatory 
variables were significant at the 5% level: four of these were 
significant at the 1% level. For these six the parameter 
estimates were of the expected negative sign. That is, since 
greater loss of functioning corresponds to higher FAI scores, the 
negative sign on the "health" variables implies that an increase 
in the score results in lower earnings at closure. The perverse 
sign and statistical insignificance of the communication factor 
may be attributable to the limited dispersion in the scores for 
this regressor. 

The magnitudes of the parameter estimates on the significant 
"health" variables range from -0.2142 (vocational qualifications) 
to -0.0573 (vision). The interpretation of these magnitudes is 
straightforward but instructive. A 1 unit increase in the score 
on the vocational qualifications regressor, for example, results 
in a 21.42% fall in earnings at closure. while at first glance 
this sensitivity appears great, when we recall how the score is 
obtained it becomes more plausible. Algebraically: 

f = FR x . 

i 

where f is the score dat* for each individual, F are the factor 
loads, R is the inverse of the correlation matrix, and x are 
the FAI variable scores. The factor loads generally do 1 not 
exceed 0.8, and the correlation matrix elements never exceed 0.5. 
Thus, using this extreme case as an example, to have a 1 unit 




increase in the regressor score would reqi 're a 25 point increase 
in overall FAI rating, similarly a one unit rise in the score on 
the vision regressor reduces earnings at closure by 5%, 

The strong significance of the seven "health" variables 
generated from factor analysis indicates the superiority of this 
specification over the two previous specifications of the FAI 
analyzed, in the fully disaggregated case only z variables were 
significant, and potential multicollinearity was high. The fully 
aggregated specification of the FAI "health" variable implicitly 
assumes an equal impact on earnings for a one unit change in any 
of the FAI variables. From the factor-analytically based 
specification, we see that a one unit change in the FAI score on 
two different variables will not, in general, have an equal 
impact on earnings. Furthermore, the fully aggregated and fully 
disaggregated specifications do not raise the R 2 of the model 
over the one exclusive of a health variable. Thus the 
specification based on factor analysis appears to be superior to 
tlie alternatives. 

While inclusion of a health variable in the model may, per 
se, be of interest, it is our intent to use ic as a control, to 
isolate the impact of services on eernings. Without including a 
health variable, health is being "picked up" in either earnings 
at referral, the other explanatory variables or the error term. 
The factor-analytically based specification of the health 
variable appears to serve this function, and at the same time 
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alters the estimated impact of other explanatory variables. The 
parameter estimate on the education variable increased in 
magnitude by roughly 20%. The earnings at acceptance parameter 
estimate fell dramatically, from 0.0457 to 0.0266, or almost 50%. 
Earnings at referral probably embodies much of this correlation. 
This is a desired result, since we feel that the inclusion of the 
earnings at acceptance variable on the right hand side of the 
earnings equation incorporates unobservable simultaneity with 
latent variables. 
Summary a^d Conclusion 

This analysis uses an augmented state data base to examine 
the impacts of specific VR services, using a different measure of 
health than the one routinely reported on the R300 data set. This 
chapter uses a data set constructed from a sample of 1,670 
clients accepted for services in Wisconsin in 1981. The data 
base consists of the Wisconsin R300 data enhanced with specific 
case service costs and a Functional Assessment Inventory. 

With such a data set one can estimate the impact of specific 
services on earnings. As previously noted, this is a vast 
improvement over assessing the impact of "average" VR services on 
client outcomes. clients with different disabling conditions 
revived qualitatively different types of services. However, 
with only the R300 "health" variable - an iffipainnent 
classification, there is no information about the severity of the 
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impairment for these clients. In the absence of a severity 
indicator, it was found that certain services provided to clients 
adversely affected earnings. 

By incorporating a more comprehensive measure of health, the 
severity of an impairment can be controlled for in an earnings 
equation. Using a factor analytic framework seven measures of 
functioning were put into the earnings equation. Each of these 
measures of functioning was highly significant in "explaining" 
the earnings levels of successfully rehabilitated clients. it 
was also found that this model specification vastly improved the 
explanatory power of the earnings equation. Moreover, inclusion 
of this improved health measure corrected for the omitted 
variable bias that is inherent in the R3 00 specification and 
which led to the perverse results for the impact of the specific 
services . 
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Chapter 14 

ESTABLISHING A MINI -DATA LINK 
David Daan and Robart Dolan* 

Introduction 

Th. VK „„. ur . ot cu . nt Mrnlng ^ cio<ur< ^ ^ ^ ^ 

con.i.t. or th. w..«, Mralna . , f clients at a p oin t M d4ys 
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-.ur. for „ tlMtlng ^ btMfit> flf a MgiMn ^ voMtionai 

^iUt. ti ,„ ..rv ic „ ^ flm typ# of proHM ^ eonMrn<d 
fchnic.! u.„„ lnvoSv ^ ln .. tlMtlng Uf>tiM b<Mtitj 
«*- « Point ..ti Mt . of nnlngt ^ Mcond ihortcoaing of 
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.amino, l.v.x. ,f cllTOt , ^ >pply ^ ^ ^ ^ ^ 

tm. r .iat.. t0 to . control group ^ ^ 

Richard, raapactivaly. vozmor 01 Econoaica, Univaraity of 
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Englandar] . 
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such an andaavor. 
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Saction I - Constructing th. Enhancad Stat. Data Ba.« 

Th. «9«nt«l atat. data b... that ha. b..„ conatructad 
con.i.t. of 17 ,„ 3 clUnt . cloMd frQ> coan „ lor> , of 

th. Virginia Dap.rta.nt of Ralubilltatlv. Sarvica. (vdrs, during 
th. p.riod Octob.r, im through s.pt«b. r , 19M . In ord . r „ 
tr.C th... oiiant.. poat-progr- r . c „ d , 
by th. Virginia Eapioya.nt co^.aion ( vec, it wa. „. c .„ iry that 
th. cu.nt had a v.iid aoc Ul Mcurity „uab.r. sine. th.r. w.r. 

SO, cli«t. who h.d b..„ imQM tmponry nuab . r . by 
VD M , th... eU.„t. couid not b. tr.c**. Thi. Uft a total of 
",«7 racord. that war. aubaittad to th. VEC for thaa to aatoh 
with th«ir r«cord». 

T*. VEC aaint.in. on-iin. racord. of .U p.r.on. .orKin, in 
"Dl-covarad- „p loyB#nt for , p . rled of ^ ^ s ^ 
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of th. a-ploya... w .„. to tt . g irglnl , 0n ^ loyMnt 
Xruat fund. »t th. tia. of th. data r.gu..t, th. tia. , ra ». 
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th. firat gu.rt.r of 1 9 , 5 . Thu. th. po.t-progra. „p loy ». nt daU 
that v.. obtain* rtng «, tre , , , inUu> of „ ^ ^ ^ 
cliant. clo.»4 i„ ,.pt«,. r ot 1MJ t0 , Qf j? ^ ^ 

thoa. cliaat. elowd fro. ..rvica. i„ octobar of XMl . 

Th. infection collactad for „ch Job r.portad oonai.fd of 
th. «ploy.r and a. ri .l nlmb . r , ^ ^ 
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int«v.X « «. total , 4rnlng . r . port>d 

urly - ~ - — - — — — 

Sine, aoaa cli. nt . hald aavaral ioh. * 4 
*w •■v«rai jobs during this inturvm 

thara vara aultipi. r . eoT .,-. interval, 

1P1« r.cord. r.portad for tha.. p. opl . with 
m. of 17,417 VDRS cli.nt. «-k ,„ With tha 

Cllant »' tha VEC was abla to track 12 oaa * u 
"cord, for «, 70 9 cliant. at .« j 
Job. ^ Mrnl * ^ ^ aWa9 - — in *» •* 54,108 p. r 

33.3* Of L. c T' ^ W fr °- ^ «— - 

in l 982 W - - — - ..rvica. 

Po..ibl. .xplanation. for th. l.=v 
P.opU w . r . . "! hr " f ° ld - " *• «*«r that 

•»y. th. cli.„t « y b. vorXin, out of th. .t.t. and - 

«— not int0 tt . 

»h..r woul.tion .t thi. tl™ ». b « 
«,«. ' con "9 u «>'=.. th. .cop. Of 

rr.-'" - — - - — - - 
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Section II - Exttiain, th. Ov.r.ll R.,mt. of th. w.„ Matcn 

Th.r. «. nu».rou. way . by whlch 0 „. CM frultruUy %xaalM 
such infonutlon on po.t-progr.. ..rnin,.. For =an 
,.t .o.. id., of work.r .ov„.„t by . x „ inln , th . nUBb . r Qf jobs 

by . „. rk . r aurln , flv . ?wrt#ri _ ^ ^ ^ ^ 

Proxy for verier productivity by i„v..ti,.tin, to . 
«rni„,. .t .. ch of th... job .. Infor«tion .bout l.bor fore. 
p.rticip.ti,„ =« b. di.c.rn.d b y lookin, .t tb. nuB b. r , t 
<u.rt.r. vor,c.d durin, thi. lntmrvtl . pi „ iUy .... notion ^ 

n«n.d fro. »» ««in.tio„ of th. q»«t„ ly Mrnln „ for th . 

=H.nt. who „orX.d durin, any of th. fiv. Each 0{ 
th... a .p. ct . of „p loyMnt „. pr .„ nt . d ln T>biM 
14-4 b.low. * 

on. of th. .or. .trikin, finding, of th. vzc-vdrs „ ag . Mtch 
i. th. tr an .i.nt n.tur. of ..pioy^t for th... p.opl.. If tn . 
=li.nt vor*.d at .11 durin, th. fiv. gu.rt.r p.riod, .„ av . rag . 
«* 1.8 job. „.„ b.ld. of cour.., thi. av .r ag . rig ur. 
1. co«pri..d , ( t,,.. dl . tlnct Mhorti _ thoM iucc4Mmiy 

r^iliftl, tho.. not r.h.bilit.t.d a „d tho.. not .ccpfd for 
«rvi=... Tb. nu*.r of job. r.port.d for . ach 0 f th... cohort. 
«• ".11 a. th. .ntir. .unpi. ar . r . p ort.d in Ta bl. 14 -i. 



441 

i 1 7 



Table 14-1 



THROUGH ^ „ 85 „ FERS(1 „ r 



Number 
of Jobs 

One 



Two 



Thr f 



Total Jrbs 



™^ill^ ted Total 
1583 



5 Percent 
Tota] 

60.67. 



597 



110 



^ f i 



"6 1 I 



^2.57. 

4.67 
I . 57. 
0.87 



0.67 
100.07. 



^Habilitated of Total 

256 „ -9 ., 



\?7 



7u 



JO 



1 I 



1072 



a. ■//. 



l . / , 



I . G7 



1 r, 0, 07 



Persons not 

Accepted Frrc^nf 
for Servicus of Total 



14 70 



09? 



144 



7ft 



56. 47 



22, 77 



f , 07 



ioo.02 



All Fpr sons 

f- 7 oseci f r om h er C ent 

the Program of T 0 t„| 



7R1 7 



i7. 77 



« . I 7 
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Before examining the number of jobs for those who worked, 
perhaps it would be useful to look at the percentage of clients 
not working within each of the subgroups. We have already seen 
that less than 40% of the entire sample was tracked by the wage 
match procedure. By looking at the clients reporting positive 
earnings at their jobs, it was found that 51.3% of the 
successfully rehabilitated (status 26) cohort reported at least 
one job with the VEC earnings file. This contrasts sharply with 
the 31.9% of clients tracked for those not accepted for 
services (status 08) and only 26.7% for those not rehabilitated 
(status 28 & 30) . 

If one were to assume that those not on file with the VEC 
were not working, then one could conclude that a client in the 
success cohort was twice as likely to be employed as a client not 
successfully rehabilitated. On the other side of the coin, the 
fact that only half of the successes were working during a period 
starting 1-1/2 years after they were closed status 26 does not 
say much about their "stick-to-itiveness" . Of course, one must 
remember that the time frame being studied came in the midst of 
the 1982-1983 recession. Given that the "last hired" are usually 
the "first fired'', this low percentage of clients reporting any 
employment at all can be viewed in a different light. 

Not only were the successes more likely to work, but when 
they worked these clients tended to stay at the same job. The 
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Table 14-2 



EARNINGS FOR EACH JOB HELD FROM JANUARY 1984 THROUGH MARCH J 93? <\-i 
CLOSED FROM THE VIRGINIA DEPARTMENT OF REHABILITATIVE SE!" VICES 
DURING FISCAL YEAR 1982, IF REPORTING ANY JOBS 



Number of 
Job Reported 

First Job: 

Av rage Earnings 

# Reporting Earnings 



Percent 
Persons of Total 
Rehab * 1 1 tated <N=2617) 



$7,012 
2,583 



98.37. 



Percent 
Persons not of Total 
Reriabi 1 i tated (N=1097) 



$3,903 
i ,064 



97 . 07. 



Persons not Ffcent 

Accepted of T o t a J 
for Servicps IN ?6 4 ' 



15, 320 
2,567 



C*\ i Persons Percent 
Closed from of Total 
t ie Program f N-67«'9) 



,732 



Second Job: 

Average Earnings $3,506 
H Reporting Earnings 1,023 



38.97. 



$2, 143 

508 



<»6. 37. 



J2. 6-6 



rr , P9: 



Third Job: 

Average Earnings $2,147 
Reporting Earnings 443 



16.<?7. 



$ i , 4 1 3 

254 



5 . * 



Fourth Job: 

Average Earnings $1,603 
tt Reporting Earnings 203 



7.7" 



> \ f 19.' 
12 i 



Fifth Job: 

Average Earnings $1,035 
tt Reporting Earnings 07 



1 ' « 



UL<1 



Sixth Job: 

Average Earnings $1,724 
Reporting Earnings 41 



1 . 67, 



$1 ,07? 
31 



Seventh - 13th Jobs: 

Average Earnings $1,739 
tt Reporting Earnings 42 



$ I ,06 c 



All Jobs: 

Average Earnings $8,861 
tt Reporting Earnings 2,627 



100. 07. 



& 5 ? v>55 
i ,097 



100, 07. 



$6, 706 
1,64 9 



I »0, 07 



1 < "J. U/ 
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rehabilitated cohort held only 1.69 jobs, on average. The 
typical non-Bucce3s and not accepted clients worked at a. 94 and 
1.82 jobs respectively during this five quarter interval. 

This employment-transience indicator is illustrated in Table 
14-1. it should be observed that just over 60% of the status 26 's 
held one job. This is contrasted with 52% and 56% for the not 
rehabilitated and not accepted for services cohorts, Conversely, 
while almost one out of every four status 28 & 30 clients held 
more than two jobs during this time frame, only one out of every 
six status 26 clients held more than two jobs. This may indicate 
that the successfully rehabilitated client experienced a longer 
period of job tenure after completion of the program. without 
data for earnings in 1983 it is not possible to tell whether or 
not clients have switched jobs during the interval from the time 
of program termination through January of 1984. 

Not only was the successfully rehabilitated client more 
likely to have a stable employment record after closure from the 
program but they also earned more at these jobs. From Table 14-2 
it can be seen that the average earnings for all jobs held during 
the five quarter period were $8,861 for the status 26 closures. 
The reported earnings figures for the status 28 & 30 closures and 
08 closures for the same period were $5,355 and $6,906 
respectively. Taking the earnings for the three cohorts for the 
first job worked at during this period as a percentage of these 
total earnings, we see that 80% of the successful cohorts' 
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earnings came from their initial job reported. This figure is 
higher than the non-successes and not-accepted cohorts which were 
73 and 77% respectively. 

This same pattern holds for clients who held more than one 
job during this period. while rehabilitated clients were less 
likely to have more than one job, if they did work at other jobs 
during this interval they earned significantly more. These 
results must be interpreted with caution. it should be noted 
that the data only reports on total earnings during a particular 
quarter. it cannot be discerned whether a client held jobs 
consecutively - demonstrating worker transience - or 
concurrently, in which case the client was "moonlighting". 

We can get some notion of overall labor force participation 
for clients who worked at least sometime during the five quarter 
period by looking at the number of quarters worked. The 
successfully rehabilitated client, was employed, on average, in 
just under four of the possible five quarters. The persons who 
were not accepted into the VR program worked in just under three 
and one-half of these quarters, Persons not rehabilitated only 
worked in 3.2 quarters, on average. 

The pattern of labor force participation for the three 
cohorts and the combined sample is reported in Table 14-3. Note 
that almost 55% of the successful cohort worked at some time in 
each of the five quarters. This contrasts with under 40% for 
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Table 14-3 



NUMBER OF QUARTERS WORKED DURING THE FIVE QUARTER FFJ 'rp 
BEGINNING JANUARY, 1984 BY PERSONS CLOSED FROM THE 
VIRGINIA DRS DURING FISCAL YEAR 1982, IF REPORTING AN* )nun 



ber o-f 
Quarters Wori ed 

Only One Quarter 



Percent 
Fersons of Total 
Rehabilitated (N=261 1 ) 



291 



11.17. 



F'ercent 
Persons not o-f Tot^l . 
Rehabi 1 1 1 ated (N=1G72) 



Per sans not F or cent 

Accepted of Total 
*or Services (h-2607) 



41: 



. 8/. 



Al I Persons Percent 
Closed trooi o-f Total 
the Program (N=6619> 

9R9 14.97. 



Two Quarters 



£3,57. 



191 



17. B7. 



13. r/ 



Three Quarters 



10.8'/. 



IS! 



12, 37. 



Four Quarters 



~9! 



15. 17. 



172 



lo. O. 



Al 1 f\ ve Quarter 



1 ,423 



54. cV/ 



• 87. 



T o t a 1 



, M 1 



1 '")M.(|V 



^55 
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those not accepted for services and only 31.5% of the not 
rehabilitated cohort. Conversely, while over 38% of the not 
rehabilitated clients worked only one or two quarters, 31% of the 
clients not accepted for services worked in less than three 
quarters. Less than 2 0% of the successfully rehabilitated cohort 
who worked reported earnings in two quarters or less. 

Perhaps the most telling statistic about the overall 
productivity of persons closed from services during 1982 is their 
earnings for each quarter during the five quarters of the wage 
match. These results can be found in Table 14-4. The status 26 
cohort averaged earnings of just under $9 >0 QC during this period. 
If such a client worked during any particular quarter d"-ing this 
interval, earnings averaged between $ 2> l2l and $2 >4 27. The 
proportion of rehabilitated clients working during each quarter 
averaged about 80%, except during the last quarter when it dipped 
to only three-fourths of the cohort. 

Note the general increase in quarterly earnings, which 
reached a peak in the last quarter of 1984 and then declined in 
the beginning of 1985. This may indicate an increase in hourly 
wages, hours worked or both. One simply can't tell with the 
given data. Given the prevalence of entry-level wages generally 
received by the disabled VR client, it would seem to indicate 
clients increasing their hours worked and then cutting back on 
them for the first quarter of 1985. 
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Table 14-4 



D " r " NG ■ «« ;™-- r.r.jFssvs- » ™- «* 



Average Earni ' 



l»t Quarter, 19G<1 
Persons Wording 
Average E arnin 



2nd Quarter, j 98 4 . 
Persons Working 
Average Eaminos 



3rd Quarter, 1 984 : 
Persons Working 
Average Earnings 



Quarter , 1984 : 
Persons Wor I i ng 
Average Earnmo, 



1st Quarter, J Qft* 
Persons Wort i ng 
Average Earnings 



Al I Fi ve Quartern- 
Persons Working 
Average Earning-, 



Percent 
[^b,I,tateci <N=261i> 



2, OA I 



2 , 0B9 
*?,230 



*2 T ?7I 



i .vor 

r -\?B? 



2, 611 



BO. 07. 



BO. 



7 n. 07. 



7-, 9, 



lOO.nx 



Fprcpnt 

^Habilitated 



643 
*1 ,610 



668 
*1 ,730 



679 



6 r * A ' 



hi?/ 



60. o; 



Arsons not Percent 
Accepted of Total 
_ ir Services <N«?607) 



1 ,742 
* 2,004 



1 ,840 
*1 ,9R4 



t t no7 



66, ex 



70,67. 



Ail Fer snn^ 
Hlosed from 
tHe Program 



^,6T8 
*l .9B5 



4,f?24 

•r t '»46 



4 ,n?r 

**/.09* 



4 , n? T 



Percent 
°* Total 
*N=66I9> 



69. 97. 



72.9V. 



74 . OX 



74 . fry. 



69. 67 



\ Oi 



' "0. 07. 
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th. not r*habilitatad group. 

In particular, th. total .arning. for tha fiva quartar 
P«iod .vara,*. Ju .t ov.r $7,000, or juat und.r 5U0 on , p „ 
»..Wy baai.. Thl. 1. !.„ than 80% of th. r.port.d .^ lng . fer 
«« a«*u. 2S cohort during th. .... p . riod . ^ ^ 

individual ^ n . Iti th . av . ra9 . ^^^^ MM i M ^ (M ^ 

th. «*»m«- cohort. It i. vorthwhil. to not. that th. 
r.portad ..min,. .„,„.„ v#ry ^ ^ ^ 

*»rt.r, r .„ gln , freB ^ ^ ^ ^ 

avaraga aarninga figura wa. ,-.„„«.-.. 

sur. wa. r .port«l curing th. last guart.r of 

1984. 



Th. lab0 r fere, participation rat., of th. not acc.pt* 
cohort for th. quart.™ COBprl . ing ^ ^ ^ 

«••*% to „.„. Th... r.t„ e». duri^ th. f irat ^rtw of 
1985 and th. i.. t of lm . Th . r . ^ ^ ^ 

rat. of la bor fore, participation throughout 1984 for thl. group. 

It i. moat int.r..ting to not. that for aach group th. 
high-* aarn'ng. and lahor fore, participation rat., (.xc.pt for 
th. atatu. „.., w . r . g . n . r>t . d during ^ ii<t t i9a< 

Not only „. r . »er. p.r.on. vorhin,, hut wh.n th.y v,r*.d th.y 
vorfcad .or. hour. - ...u.i„ g . n try-l.v.l ni . u pr 

t0 "» in ..Ploy-nt aivay. 

oh..r«d for thi. p.riod fro. octoh.r through D.e«b«. Ag a ln 
thl. indict., th. fnuou. n.tur. of «ploy..„t for p.r.on. „ho 
apply for VR ••rvic«». 
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All told th.r« v.r. S,0S9 cliwit. r«habilitat.d in 1982. 
Th.r. w.r. 81 «i.„t. in .ith.r th. bkp or unpaid f „ Uy MBb „ 

.t.t«.. A tot.l of 609 of th. olo.ur.. w.r. lnt0 hoMBaJt . r 
•t.tu.. Th... cli . nt . iu not h , v . 4ny cMp3atien ^ 

pro^a., nor did th . „„ clUnt< i ^ 

»tud.nt« or tr.in.... sine. v. ...» >. 

* t0 «>ntra.t th. .amino, at 

«- two diff.r.„t p.riod. p .„ oni w< dropp<4 frea 

f»rth.r w. g . . n . ly . u . Thi. r .d„=.d nlwtBt <Mpl . M 4 48o 
=li.nt.. Th. li, n .. , nar . of clUntg w . r< ^ ^ ^ 
«Ploy..nt, with . niab . r ln , ith<r M m 

-Ploy^nt. Th. labor Mrt . t outcOB „ for thrM 
ar« pr«««nt«d in Tabl. 14-5. 

«nc. „. U ov.r , ot of th. r.haoUitat.d ...pi. „„ 
=o»p.titiv. ly .. ploy .<. th .„ fl9UMs ^ 

ror th. .„tir. conort in ^ ^ ^ 

<oro. participation „. J% ^ ^ piac#d 

"or*.r.. Hot. that for th. ..if-^.,, total ^in,., on 
•v.ra,., w.r. lov . r than th. co^titlwly ^ loy .a by .... 
MSO. „ov.v.r, ^.rfrly ..rnin,. w . r . ^ ^ ^ ^ ^ 
«~ cuarfr. oo.pri.ln, thi. i n t.rv.l. Thi. i. du. to th. lov.r 

labor fore. p«rtioip.tion rat., for th. «.lf , 

tor cn. ..If-rapioy.d, who work.d 
only 3.5 of th. flv. quart.r. whii. »k. 

^ " wnii. th. oo»p.titiv. cohort 
«or*.d, on av.r.,., i„ four 9mtm „ „ f ^, loyMnt 

Th. ..rnin„. .„„ p.rtioipation rat.. „ r cU . nt> 
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closed into sheltered employment were dramatica_iy lower than 
their competitively-placed counterparts. Just over one quarter 
of this cohort reported any earnings during the five quarters of 
the wage match. Total earnings for these persons were only one- 
third of the competitively placed. Weekly earnings for this 
cohort, if they worked at all, were less than $50. 

Although earnings increased for each quarter for 1984, they 
fell precipitously in the fifth quarter, the first quarter of 
1985. This may have been due to the influx of such workers which 
increased the participation rate but lowered earnings as they 
tended to work few hours. Note that these clients only worked in 
half of the quarters and that they tended to be at the same 
employment. one could surmise that these rehabilitated clients 
were placed into "terminal" workshops from where it was difficult 
to move into competitive employment. To ascertain this requires 
further examination into the employer serial numbers. 

A different line of analyeis for rehabilitated clients 
involves transforming the quarterly and total earnings figures 
into weekly averages (by dividing by 13 or 65 weeks) . This 
figure can provide a crude measure of the change in earnings for 
clients from the tine uf closure to the time of the wage match. 

At the time of program termination, the average weekly 
earnings for all 4,480 status 2 6 closures were $144. For those 
clients still working during the first quarter of 1984 the 
average weekly earnings were $163. These 2,04. clients averaged 
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$153 per week when they were closed rehabilitated. Thus, this 
could be cautiously constr^d as a $10 per week change in 
earnings, an increase of 6.5%. Similarly, for those clients 
working during the first quarter of 1985, there was an increase 
in earnings of $23 over earnings at closure. This represents an 
earnings increase of 15.1% during this roughly three year 
interval . 

Given the entire five quarter interval, there were greater 
numbers of persons who worked at some point; that is, the chances 
of a client working at some time during the 65 week interval were 
much greater than during a 13 week period. This increased the 
prospects of persons with lesser degrees of labor force 
attachment to work at some job. As a consequence, the 
transformed weekly earnings for the 65 week interval for the 
2,611 clients tracked by the VEC were only $137. Earnings at 
program closure for this group were just under $150. Hence we see 
that, overall, weekly earnings fei: by $13, a decrease of 8.7%. 

Of course this indicated decline in worker earnings could 
represent lower wages per hour, less hours worked per week than 
at the time of program closure, low labor force participation 
during this particular year and a quarter, or a combination of 
all three. in the absence of data on hours worked and wages for 
these hours it becomes difficult to accurately attribute this 
decline in earnings to any one facet of labor supply. 
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We can also learn a bit more about the nature of the 
earnings for persons who were not accepted into the VR program as 
well as persons who were not rehabilitated after being accepted. 
For any person clo, ed from the program the VR agency requires 
thr.t the counselor provide a reason for the termination. The 
agency ha s nine classifications for why an applicant was not 
accepted for services and a subset of seven of these for why the 
client was closed not rehabilitated. The two additional 

categories are concerned with eligibility criteria. it would be 
quite fruitful to examine these people's later earnings, or lack 
thereof, in light „f the reason why they were closed from the 
agency caseload. 

To be accepted as a candidate for VR, it is necessary that a 
person have a medically-determined impairment that presents a 
vocational handicap that can be remediated through the provision 
of VR services. Following well-defined guidelines, a counselor 
can make the decision to not accept *n applicant if it is found 
that there is no disabling condition, that the condition does not 
present a vocational handicap, or if the disability J- too severe 
for the agency to undertake a regimen of services t«. Attempt to 
rehabilitate the client. A counselor may transfer the case to 
another agency that is more appropriate. In addition to these 
four counselor determinations, there are numerous ways that a 
person can "self-select" out of the program. For instance, one 
could move, refuse services or be uncooperative, be 
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institutionalized or simply die. 

Once the client has been accepted into the program, the 
counselor can only terminate the client from the program via 
transferring the case to another agency or deeming the client too 
severely disabled to warrant further expenditure of funds for 
services. A client may opt not to continue to participate in the 
program for the same reasons (stated above) for choosing not to 
be accepted into the program. 

The results of the wage match process classified according 
to these closure reasons are presented in Table 14-6 for those 
persons not accepted for services and Table 14-7 for these 
clients not rehabilitated. It must first be noted that the last 
column consists primarily of 595 persons who were tracked by tne 
VEC wage match but for whom a reason was not reported for their 
not ^eing accepted for services. Slightly more than half of these 
people were tracked in the wage match. While this group had 
substantial earnings, averaging some $7500 tor the five quarters 
of the wage match, there is not much else that can be inferred 
about this group in the absence of a reason for not being 
accepted. 

The nighest earning:: leve's were reported by chose persons 
not accepted oecause they didn t have a vocational handicap. 
Particr.ratiun rates w<>re also among the highest reported. Almost 
two-f xrd£ of this group was successfully tracked by the VEC . 
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Table 14-6 



Category 

# with Earnings: 
X Reporting any 
Earning* to VEC: 

1st Quarter, 1984i 
Average Earning.* 
X Reporting 

2nd Quarter, 1984f 
Average Earnings 
X Reporting 

3rd Quarter, 1984i 
Average Earnings 
X Reporting 

4th Quarter, 1984i 
Average Earnings 
X Reporting 

1st Quarter, 1985i 
Average Earnings 
X Reporting 

Average Total 
Earningst 

Average Weekly 
Earningst 

Average Number of 
Quarters Worked: 

Average Number 
of Jobs Held: 



Uiable to 
Locate 
or Moved 
n«B72> 

m m m m m m m n at 

383 
43.9V. 



♦2,067 
27.57. 



♦1,857 
29.7V. 



♦ 1 ,838 
31.2*/. 



♦1,943 

30.8% 



♦ 1 ,957 
27.87. 



♦6,458 



EXAMINING THE EARNINGS AND LABOR FORCE PARTICIPATION RATFS 
OF PERSONS NOT ACCEPTED FOR SERVICES, BY CLOSURE REASON 

Reason Person Not Accepted for Services 

No 



♦99 



3.3 



2.0 



Refused 
Disability Further 
too Sever* Services 



<n-B49> 
231 
27.27. 



♦1,547 
15. 77- 



♦1 ,739 
15.77. 



$1 ,732 
17.67. 



♦ 1 ,743 
17.47. 



♦ 1 ,685 
15.77. 



♦5 , 082 



♦78 



3.0 



<n«9B5> 
532 
54.07. 



♦2,011 
35.07. 



♦1,902 
38.47. 



♦1,981 
38. 17. 



♦2,004 
39.07. 



♦1 ,91V 
34.<?:>. 



♦6,739 
♦ 115 



Would not Disabling 
Cooperate Condi tion 



1.6 



3.4 

1.9 



<n«450> 

225 
50.07. 



♦1,584 
29.87. 



♦1 ,758 

33. 17. 



♦1 ,782 
33. 17. 



♦1, 749 
36.27. 



♦i ,7a? 
31. xy. 



♦5,668 
♦37 

2.0 



(n«399) 
265 
66.47. 



♦1,986 
48. 17. 



♦1,866 
52.47. 



♦1,891 
52.47, 



♦2,143 

51. 57. 



47, yy 



♦7,545 
$U6 
5.8 
1.9 



No 

^rational 
M *ndi cap 
<n-614> 

404 

65-67. 



♦2, ;?4 
. 77 # 



♦? , ' 96 
I J.B7. 



5-\ 230 
50.77. 



♦2,452 
49.07. 



,2,247 
46.67. 



♦8,525 



♦ 131 



3*8 



i .a 



No Reason Given 
or Transfer, Died 
or Insti tututi on 
'n»1220) 

618 

50.47. 



♦2,069 
34.47. 



♦2, 146 
35.67. 



♦2,205 
35.47. 



♦2, 125 
36.67. 



*2,0B8 
848.07. 



♦7,473 



♦ H4 



3.5 



1. 7 



4 HQ 



4!) 7 



Table 14-7 



EXAMINING THE EARNINGS AND LABOR FHRCE PARTICIPATION RflTFq 
PERS0NS NOT SUCCESSFULLY REHAB I L I TATED, BY CLOSURE s?aSs 



Reason Clients Were Not Rehabilitated 



Category 

» witn Earnings! 
X Reporting any 
Earnings to VECs 

1st Quarter 9 19B4i 
Average Earnings 
7. Reporting 

2nd Quarter, 1964 i 
Average Earnings 
7. Reporting 

3r* Quarter, 19B4i 
Average Earnings 
% Reporting 

4th Quarter, l?34» 
Average Earnings 
7. Reporting 

1st Quarter, 1985* 
Average Earnings 
7. Reporting 

Average Total 
Earnlngsi 

Average Weekly 
Earnlngsi 

Average Number of , 
Quarters Workodi 

Average Number 
of Jobs Held i 



Unable to 
Locate 

or Moved 
<n-1001) 

326 

32.67. 



♦ i ,BB3 
20.37. 



♦1,9B1 
19.67. 



♦2,198 
20.97. 



♦1,911 
21.07. 



♦1,910 
20.87. 



Refused 
Di cabi 1 i ty Further 
too Severe Services 
<n-UBl) (n-6Bl) 



151 
12.B7. 



♦1,149 

6.47. 



♦1,344 
6.47. 



♦1,240 

7,27. 



♦1,412 
7.67. 



♦1,247 
7.57. 



♦6,222 ^3,513 

♦96 * 54 

3.i 4G8 2.7 

2.0 i. 6 



269 
39.57. 



♦1,709 
26.07. 



♦1,BB7 
29.57. 



♦2,039 
2B.97. 



♦1,950 
28.67. 



♦1,B60 
26.37. 



♦6,67* 
♦ 103 
3.5 

i.e 



Would not 
Cooperate 
(n-630> 

2B3 

44.97. 



♦1,475 
25. 47. 



♦1,462 
26.57. 



♦1,401 
26.67. 



♦1,561 
32. 5X 



♦1,481 
29.87. 



♦4,702 
♦72 
3.1 
2.1 



Other 
{Transfer, Died 
or Institutution) 

<n»19B) 

■ •CanBMHIBBtllBOK 

43 
21.77. 



♦1,007 
14.17. 



♦1,487 

14. 6% 



♦1,663 
14. 17. 



♦1,311 
15.77. 



♦1,066 
14.17. 



♦4,381 

♦67 
3.3 
2, 1 
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This rate was higher than that reported by the competitively 
employed. For persons tracked, total earnings averaged over 
$8500. on a weekly basis this five-quarter figure translates 
into earnings of over $130. 

One should remember that these people may indeed have had 
some disabling condition. m denying them eligibility, this 
condition was judged not to impair their employability by the VR 
agency. Such people may have been temporarily off their lifetime 
earnings' profile when they applied for services. After denial 
of services, such people returned to or found employment at a 
somewhat lower rate than rehabilitated clients. Therefore, it 
is not surprising to see these people with earnings comparable to 
the competitively-employed rehabilitated cohort. 

The group with the second highest average earnings as well 
as the highest participation rate were persons judged by the VDRS 
not to have a disabling condition. On a weekly basis their 
earnings were just over $116 for the five quarter period. This 
cohort would also seem to have been temporarily off their 
expected lifetime earnings path. one could characterize this 
group as being "down on their luck" and with a minor impairment 
at the time of their application for services, After being 
denied VR services they eventually returned to the labor market, 
earning about $1000 less during the five-quarter period than 
those persons not vocationally disabled. 

Each of the remaining reasons for not being accepte d for 
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services is also a legitimate reason for not being rehabilitated . 
Let's then compare the labor market experiences for persons 
terminated for these reasons in tandem. 

First we examine the cohorts that moved or the VR agency 
couldn't locate. Note that for the persons who moved after 
accepted for services, the labor force participation rate is 
lower - 44 versus 33%. Both groups earned between $6000 and 
$6500 for the five quarters of the VEC wage-match. This 
translates into earnings of slightly less than $100 per week. 
The not rehabilitated group also held slightly more jobs and 
worked fewer quarters than persons who moved prior to acceptance. 

Given the paucity of information on the R300 dataset for 
persons who did not get into the program, we cannot make too many 
substantive inferences about differences between these groups. 
We do know one thing for certain. The people who moved after 
being accepted received a significant amount of VR services [see 
chcter 9]. By tracking clients via the wage match we now have 
data on both labor force participation and earnings. This 
enables the researcher to estimate the efficacy of the menu of 
services received by these people. Traditionally, such persons 
were considered not rehabilitated and that was the end of the 
story . 

Let's next examine the groups that refused to be accepted 
into the program or refused further services once accepted. The 
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only trenchant thing to note about these two cohorts is their 
remarkable similarity. Except for a lower tracking rate by the 
VEC for the not rehabilitated cohort, there is virtually no 
difference in quarterly or total earnings, number of jobs held or 
number of quarters worked. The total earnings for those refusing 
further services, $6 679, were the highest of all the reasons 
given for the status 28 's & 30 -s. The very fact of their refusal 
implies that they found a preferable alternative to the IWRP 
offered by the VR agency. We can infer that this eventually led 
to their gainful employment. 

The next group of interest are the clients who were deemed 
"uncooperative" when either they applied for services or after 
they started receiving services. For both of these cohorts 
roughly half were tracked through the wage match. Note that 
persons who started the VR program earned significantly less for 
the five quarters of the wage match, some $900, than those who 
were uncooperative before being accepted. Both groups exhibited 
relatively low earnings and quarters worked. They also had 
difficulty staying at a job - averaging two jobs for the period 
under study. This should not be surprising given the implicit 
counselor judgment that such clients were difficult to deal with 
and probably had some emotional problems that would tend to make 
them unemployable. 

The final groups to be examined are those who were too 
severely disabled to either be eligible for services or to 
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continue further in the intended program. it should immediately 
be evident that such people are significantly worse off than the 
others. Their quarterly and total earnings, overall 
participation rates, and number of quarters worked if they worked 
at all were the lowest by far for all closure reasons given. 

one of the most perplexing findings is that the "too 
severely disabled" cli'mt who was terminated from the program did 
significantly worse than the similarly classified client who 
was not accepted. The overall labor force participation 
rate reported by the VEC for not-rehabilitated clients was less 
than half that of those who weren't accepted. Moreover, for the 
few status 28 & 30 clients who worked, earnings were »uch less 
than those not accepted for the same reason. The former group 
had five-quarter total and estimated weekly earnings of $3513 and 
$54. These are dramatically lower than the $5082 and $78 for 
persons who did not enter the program. 

This is anomalous for two reasons. First, the former 
clients of VR received large amounts of services. Given the 
outcome one would have to question the efficacy of the service 
provision. Secondly, one would expect that the people who never 
got into the program would be more severely disabled, and ceteris 
paribus, have lower earnings than those who were receiving 
services. The only possible explanation lies in the large 
numbers of both groups that didn't participate in the labor force 
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during the time of the wage match, it may have been that persons 
terminated after receiving services were better off but weren't 
able to obtain the necessary employment to demonstrate the 
improved functioning. 
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Chapter 15 

CONCLUSIONS 
Monro* BsrJcovitz 

What's Wrong? 

Th.r. .r. «.U»ct lUif to «h.t c„ t . s «o«pU.h.a 
wit, th. „i.ti„, 4lt . b .„ ln th . voeMloMi MhabUltation 
Prcr» vh.» lt OOM . t0 c , lcuUtlon of bM .^ it< Md ^ 

«. h.v. UMa .uitiv.ri.t. ^ or in.iv^ dita to 
.t.n*.«iz. tor eh~.ct.ri.tic. ^ clUnt ^ 

pro,r„. Ev.ryon. cone . d „ ^ ^ ^ ^ ^ ^ 

»W la p. itMnt i. ...^ to r.h*iut.t. than th. ..v.r.l y 
h.n«U=. pp . d p . r . on . wlth , 9rad4 Khooi ^ ^ 

to u.. .t.ti.tic.1 t.= hnl<!u .. to , £an<lardij . fQr ^ 
dlff.r.nc. «„„ to h . lp UoUti ^ m ^ 

But th. »o.t .op h i. ti =.t«, .ftftld ..thod. cannot 
ov.rco.. .oa. of th. d.t« probl«. : 

1- Only . -in,!. <Ut. point r.l.tin, to ..min,. of th. 
=U.nt .t ti» of r.f.rr.l u r.port.d. ,or . .uh.t.nti.l 
nu»b.r of .„tr«t., th.ir r.port.d „.,. at r.f.rr.l i. Mr0 . 
*• only . .in,!. d . t . ^ u r#port<d ^ ^ 

clo.«l out in . nonr.h«bilit«t.d »t.tu.. 
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only ewd. a.a.ura. of cm. ..rvica. and disaMlity 
•tatu. . r . availabl .. No .. parat , MMurM of ^ 

and slaiiar banafit. ara r«port*d. 
Thraa Typai of Ccrraction. 

Put most niapiy, thm ara thro uthod. * 
,w n«tnod« of correcting for the 

**"nc. of data. 0n . i. .cono*.tric, a, with th 
, iro mMwm . ' ** with -orracticns for 

A second atthod 1* - 
~ .on, . A " " * e °° te00iC " •"«-* 

IT r0B or7 ' on BOd - 1 - or - °~ - • — - — 

2 ; / lo *" - in — — - ~ - 

ro» , 0B . ,. p4rat . ^ Qr Mu<!y ^ ^ ^ 

oTr of on * eohort - • xMin - d - ~- *• — — » . 

rr Mthod oniy " u — — - — ~* 
:::;.:: r th - ,roup — *- - - - — — - 

mJI w 1 v " 1M,t of *" eoolcboo,c Mu>od — - — 

^-ptic .. to futur . eourM ot in 

no way of taoving wlth sny d . gr „ of c<rtainty ^ 
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of mortality or productivity will foe, let alone future inflation 
and unemployment rates. We do make various estimates of these 
numbers and present the results of a sensitivity analysis showing 
the .-influence of the various assumptions on the benefit cost 
ratios. 

We think there is a better way and our third metnod is to to 
use actual data where possible. First, we look at data normally 
and usually collected at the state level, but not reported on 
the R-300. Next, we examine the possibilities of using data from 
outside the program by use of data links and control groups. The 
use of several of these collected non-R300 items, cost of 
services, counselor time and similar benefits are demonstrated in 
chapter 12. 

Examining the Rehabilitation Process 

The use of these data opens up the possibilities of examining 
the whole anatomy of the rehabilitation process, a client does 
not simply walk into a rehabilitation agency and then walk out 
again after 18 months, cured or not cured. Quite different kinds 
of services are given to clients and it is reasonable to suppose 
that they have quite different effects on different clients, what 
is exciting about our look at the efficacy of services is that 
makes this type of analysis useful for managerial and 
allocation decisions. The future of benefit cost analysis will 
lie in demonstrating to those who run the programs that this is a 
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useful tool, not only for evaluation but for management at the 
state, regional and office level, and at the level of individual 
case management as well. 

One of the grave difficulties of fashioning a control group 
composed of persons who do not apply to the program is that the 
accepted program applicants are disabled and it would not be .a^r 
to match them with nondisabled persons. We have some 
information about disabled persons from some national surveys, 
but the difficulty in matching comes from our lack of knowledge 
about the severity of disability of the program applicants and 
the persons surveyed. 

What is needed is some measure of disability status, of 
functioning, of residual working capacity-call it what you will, 
which can be used to standardize for what we have chosen to call 
in chapter 13, health status, we present the results of 
standardizing in one state, Wisconsin, where information on the 
R-300 data, cost of case services and the functional assesssment 
scores are availab e. The measure we use, the functional 
assessment inventory is one of several possible measures which could 
be used to standardize for disabilities in a control group 
experiment. 

We suggest one alternative of using an augmented data base 
for the state program and then fashioning a control group based 
^ applicants to another program or persons who apply to the 
state employment service. Each of the persons would be 
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rtalnlataMd an FAI and th. u.u»l d«oor.phic and h-joo 
information would b« coll.ct.d. 

Two nraccb d..ion. «r. po..ibl.. on. would con.i.t o£ th. 
univ.r„ of cli.nt. in on. y ..r in on. or ..v.r.l .t.t. proora... 
Th. oth.r would eon.i.t of a ,„ pl . of cli . nt , of ^ ^ 
s.l.ot.d on a n.tionwid. ba.i. hut with art.ntion to appropriat. 
clu.t.rin, ., a. t0 .i„Ui». .urwy co.t.. In ^ 
oontrol. would b. ..!. etM ^ ^ 

..Ploynt «rvic. or a„oth.r appropriat. pro,ra». P.„on. i n 
both th. control .„d th. tr..t,.„t croup would h. ad»ini.t.r.d 



th. pai. 



In .ith« c..., it i. n.e..„ry to ..cur. w.o. inflation 
on both croup., b . for . snd aft „ ^ ^ ^ ^ ^ 

.xp.ri».nt.l croup i. r.civinc ..,-vic... rcllow-up .urv.y. ar. 
pr.fr.bl., h„t in.vit.hly ti..-con.u»in g and .xp.n.iv.. w. hav. 
d«on.tr.t«, in ch.pfr „ that it i. po..i b i. to lin* nsK 
r.cord. with th. w.c. inflation av.ilabl. ttom , tat . 
..ploywnt in.ur.nc. progra... In that chapt.r w. hav. contra.t.d 
•amine, of r^Uitm, with the. of p.r.on. who appli.d for 
but „.v.r .nt.r* th. pre*™. A. w. r.co*,iz.d in our 
di.cu..i,n. of -odl. i- ^. pt . r 3 , m . u „ ot „ ldMl MthQd 

of con.tr»ctln, a control group, it would b. pr.f.rabl. to 
co„.truct a octroi croup of applicant, to an,th.r pwgra. and 
to ..cur. co.par.bl. „.,. intonation for th« fro. .tat. 
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•npljymant iacorda. 

H.vin, .uch lnfor»tion for both t tr..t».„t „d a control 
*«up th. , ti9 . tor tt . lnaly , u _ QM of ^ ^ 

««h in oh.pt.r. 3 M 4 would b . ,. tiMt4d u<in9 ^ 

»t rem ln chipt . r To th . mmt dsta 

•conomatric correction, dsscr^^d 4n K 

in 8 and 9 might ba 



u»ad. 

The SSA-RSA Data Link 



Th. ^ Bod . ls ^ on for9in? Binidstj 

~- in th. M p loyB . nt tn . ur4nc . r . cord> _ « 
-ord. Mt ch.. . hl9h . r preportlon of mm 

n i ; i c>rryin ' out m " " udy> " - 

nation cou W „. , irn . r ^ te ^ ^ ^ ^ 
to .pply on. o, th. ^x. te tt . ^ ^ ^ 

W. =ouX d not l0 e.t. th. co-putor t.p. ef th . prlor Sit . UnJc 
tu<U... Th.t t.p. .pp«. nt y ha . bw . r ..^ ^ 
n^tXon which U , v . Uabl . d0 .. not ^ th> ^ 

indivi^x r . cord . such wouw b# n.c.M.ry to .. tiMt . 
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aultivariat. iod«l». 

our .ttupt. to for,. a r.w data link to t..t aod.l. on .on. 
•"PI. and «p.ri».nt.l ba.i. ran into th. ob.tacH. of 
in.utfici.nt ti.. .„d th. cnfid.nti.iity rui.. of th. IRS and 
SSA. Th... ar. for.id.bl. ob.t.cl„, but th.y c.n b. ov.rco... 
What ..... c l..r lg th4t lt would , <rv , ^ ce 

r.=on.tru=t th. old data lin* with it. tabuiar pr...„t.tion. .' At 
. -inUu.. individual data on a Mc hi„. r . sdlbl . b „ u ^ 
th. p.r.on. not .cc.ptad into th. progra. a. . control group i. 
n.c..ry. with .uch inflation th. ,od.l. pr...nt.d i„ chapt.r 
3 could b. u.ad. 

vouch.r. and th.ir Ait.mativ.. 

Th.r. ar. ait.mativ.. that ,c b.yond th. ainiainaiiy 
.ccptabi. data llnk aod . 1 . „. ^ ^ ^ ^ 

invoiv. . trv. .xp.ri B .nt.l d-ign . uc h a. .u„..t.d in chapt.r 
3- on. .roup ,f cu. nt . would r.c.iv. th. u.u.1 ,.rvic. whil. 
anoth.r would b. ,!«„ vouch.r. for ..rvic. which could b. 

obtained from a - 

a variaty of aourc. including privata 

"habitation vndor.. Th. .thical i.. u .. of d . nU1 of 
would b. ov.rco.. in , UC h . d.. lgn , but lt would „ ot „. ^ ^ 
ov.rc<». . U of th. po«ibl. ad.ini.tr.tiv. obj.ction.. Th. 
nod.l. „ h.v. MM, th. individual dat. w. urg. b. 
coll.ct.d, ^ th. .conctric ..thod. w. h . v . d.lin..t.d would 
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fr0m lucb •xp.rim.nt. 
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A Final Word 



in thi. preset, v. hav. cl..r.d av ay a lot of th . bnj „ h _ 
»«v. don. .o.. of paln . taXin , wer)c in cottbin . ng datj ^^^^ 
in r.du=i„ g m acoraa to SOM Ma . urabl . COBpon , ntS; ^ . n 
dcul.tin, c,.t. of ..rvio... „. ^ w . „. v . ^ dry ^ r _ 

300 d.t. ..t hav . >tatM r> ^ ^ 

h.v. axaalnad te . tt . omlcal ^ wMch ^ whoi4 ^ 

rtsts. 



groundvor* „.. >. an laW M ^ toundaUon . 
S.v.r.x pr o Bi .i„g altarnativ „ „. anyon# 
«l.h.. to Know Bora about th . cQit> and b4n<tit> f ^ 
i.po«.nt prograa daaign . d t0 bring hunartda ^ thouMnas ^ 
P*rson« back to product iv. work. 
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